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(57)Abstract 

A reconstituted human antibody against a human interleukin 6 receptor (IL-6R), which is composed of: (A) an L chain 
composed of (1) the C region of a human L chain and (2) the V region of an L chain comprising the framework region (FR) of a 
human L chain and the complementarity-determining region (CDR) of the L chain of a mouse monoclonal antibody against a hu- 
man IL-6R, and (B) an H chain composed of (1) the C region of a human H chain and (2) the V region of an H chain comprising 
the FR of a human H chain and the CDR of the H chain of a mouse monoclonal antibody against a human IL-6R. Since most of 
the reconstituted human antibody originates in human antibodies and the CDR is lowly antigenic, this antibody is lowly antigenic 
against human and hence prospective as a therapeutic agent. 
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AUK 1 4 6-1 5^b*^ 7$t*$Mtfe. ^ilt^ 
T©*^ ^jftftte t h I L - 6 R C £ < ig^L. mmftfflfe 

4 ll0v^7Xit h I L - 6 Riftft^S). bhIL-6 

#©3I!R&±£ LT. 5?-F?n b h #tti£ 

smsr:**-*- s^^stb hl-6 Rgifr&af*^ ?m&© 
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IL-6R1S»0^ PM- 1 ft#c#g£&^£tMMv£ 
&%7RLtZo X. +^7PM-1 f?L#:«* ^ 7AUKI 2 - 

vjfr -X^ J V o — -^^fiLfrP M — 1 CD V$f Jl£BE&l©-?fr 

0 F R £© IB ClI^fflH IE 
T. v^XPM-lfiEfrOLa&0fH*©ViS«$ N OWL 

(or Leeds) database of prote 

1 n s e q u e n c e s K M. HJ $ tl -5 "t *< T CD g£$D *? # ^ 

7nPfl)VjS*CSLttt N P M- 1 ffifls©L« VH 
l«v)^la#:mu s i g k c k 0 (Chen, H. T. & N 
J. Biol. Chem. (1987) 262:13579 

- 1 3 5 8 3 ) © l ii v mm t m *> mm l t *? 9 . 93. 5 

%©|5l-S (identity) frft&Ltz. PM - 1 
©H|ViStt7na#mus i gvhr2 ( F . J. G 
rantfe^Nucl. Acids Res. (1987) 
1 5:5 4 9 6 ) © H II V MM C £ t> £{R L T & 9 . 8 4 . 
0 v 3 * P M - 1 jfi&© V.»*ttfi5E- 

ft] v ^ X V iSEjCHlfcs&OP — v^XPM - II 
#© V $IM#mi!#J& v ^ x V ilt 2b £ d i: *i« o 
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Z<DZ £IZZ * a - yfcZHtz D N Aie^iJ^iE t 

b Mftft© VrnMlZML-Zli. V^XPM - 1 St*© LII 
Vff JifcU RE I t *1<S b h Mft k 1 h u r e ( W. 

Pa lm£>. Physio l.Chem. (1975) 35 
6:167-191) OLilVfiCl^ilLt*^ 7 
2. 2 %® PI — P M- 1 Sift© H S( VjS*tt, 
b hfiift humighvap (V A P) (H. W. Schro 
e d e r £ . Science ( 1987)238:791-7 

9 3 ) \ l zm.bm®LVT&*) , 7i. 8 %©iii-it^#s-r So 

v«)xpm-1 Stft^&©llt»JSRft*^^K:Rti-^«^* 

fi^^©M— ft©Jt^«^^ * vmm^on— & © Jt^cfc e? 

{g^„ ctLtiv^xPM - 1 Sift© va***-**"* v»«k 

mmftuwe&Zo z®mwtz&fc^ tnfj:^i^^ 

gift© 19® £ -& ftSC^nPM - 1 b h 

Mitir % (humanize) Z t #g#T' fo Z t €^t"o 
?^XPM - 1 jftft© V®££ $ h C N E.A. Rabat 
(1987) Sequences ofProteins of Immunological Interest, 
Forth Edition, U.S. Department of Health and Human Ser 
vices, U.S. Government Printing Of f i ce iZ J; >0 aEII $ *l S • 
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t h V MM © M ft * -9- 7* ^ ;u - 7* c *9 i,y x © n ytyf 
HiJfcKLfc. v»*of RlB|-eJttt*ff ofc. *©&H£ 

H 1 IZ^to 

£ 1 

7* © t h v m i$ © 3 y * y -9- x ie ?i] < 1 > ©FR£©rHl©I«I — 



'0 

A. Li V«*C*? W-* F R 

HSGI HSGII HSGIII HSGIV 
70.1 53.3 60.7 59.8 

B. H0 Vffi«K:£i*« F R 

HSGI HSGII HSGIII 
44.1 52.9 49.2 
(1) b a t h ( 1 9 8 7 ) £ gB» 

$ *IT ^ § 

?nPM - lP0L«Vf*OFRttk h L II V ffitf 

0t7'^^-r i (hsgi) 03 ytyfxiS^jA^oF 

RKli^IffiLT^^ 7 0. 1 M©|sl~ &3&<#£f *. v 
nPM - 10HilVfH0FRttt J- H m V §1$ 0 * 7* 

;i/ — 7* 1 1 (hsgii) 0 3 y -fe y -9- * @e ??J ^ & © f r c H h 
WJ&lLX&iO, 5 2. 9 %©M — 1£##}£-r -So d*i£>©i|£ 

^ 5 . t h R E I * © L 0 V tt b h L « V © -9- 7* ^ 
;1/-7'ICIU L T t h VAPtjJffiHHVH«t):b h H 
II v $1 $ © -9- 7 ' ;v - r 1 1 c JK "T s . 
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% z tfr^m-e&Zo nmi&t v pm- iffifrLmvffiM® 

m.if © tz #> 1Z & "9- 7*? )\y - 7* I ( H S G I ) IZMT & ^ h L 

IIv?fJi£{£ffiL. ^itSiit h pm - liJtftHtlvff 

$5©^ft©*:«>£ ttt^^-ni (HSGII) 
gjjb t- PM - 1 ffi&VpfM©l£ff 

WM&t h PM- 1 VM^©^lt^*J^-S^-^Pi«. 

LII V$I^*© F R fcU if 7* ^ - 7* I 
£JK:T3 t h£tftLtIV$f$itp©F RlzMhmiULX^tz 
1 ) o mrlfi© £ < . ^nPM-l m&<D L II V$1M 

mvmmovyyji'-y' i © 1 i^it&s t v Lmvwm 
r e i izmhmmLx^tz 0 &-?t. h p m- i m 

L II V ©^it £ £ ^ T R E I h © F R £ L Q 

%tz. mm&t b pm - i mftLmvmM<Dftm<Dtz*b®m 

mUnt L/TR E I © F R£{gffl Ifco 

RE I ilg < ZftbOt h F R * C . ^>i©t h R E I 
KlJt-iT 5 jS©ffi^^#i£-r ^ ( k a b a t 1987. 
CcfcjnfcJf&S 3 9 , 7 1, 1 0 4, 1 0 5 ^107 ;$2 
%mm<DZ t) <, F R 4 *© 3 ffil©^{t: (It 10 4, 10 
5 S. 1 0 7 ) It ffe © b h*Lf^60Jffl«C$^T*^ 
^LTfftftCt h ^ & © jiflfc £ $ f h © T- & ^ (L. R 
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iechmann£> N Nature (1988) 322:2 
1-25) o SI 3 9 Rtf 7 1 C*? tt* 2 {lO^fttt 7 y h 
CAMPATH-ll#0LiVa«0FRifC#Sf «7 
S; ^ £ £ £ ^ ft T & (R i e c hma n n h „ 1 9 
8 8). 

Uli^fc l-PM- lMLiV®i®2-90A'-<>* 3 y£ 
^ It L- 7t o H — © — ^ a y ( ^ — & a y r a j ) k: & ^ T 
tt. b f- F R t h C AM P A T H - 1 HffifctplZft 

StSREICKFR (Ri echmann^ 1988) 
tm — Hh*), ^Lt7nCDRli7nPM-lI{|:0 
LflV0Ji4'©CDRc!bl5lbT$)r ? 7 , 'Co lf§ ~ 0 /s' - 3 y 
( - *>* 3 y r b j ) & - 3 y r a j cS§ N b hFR 

3 4» © & ffi 7 lC^Jt5T$/Klffl©**flK:-r«o C. 
C h o t h i a £ , J. Mol. Biol. (19 87) 1 
96 : 90 1-9 1 7 £ J; $ £8 $ ft S £ ? C . 8£ 7 1 « 
L 11 V ffiM(D C D R 1 <Dm*$ft) (canonical) If it 

©gp^T-fe^, 3 ©no t s j m it l ti v mmo c d r i 

IVISijlC^^T^ ffiB 7 Ui^ni/ytfe§o If t f- 
P M - 1 Jftfr© L fflVjltOA'-i; «y r aj ORtfKitffl 
L fc W m $ ft fc R E I © F R IZ £ ^ T tt ffi g 7 1 tt 7 * ~ ;b 
75-y-Cfcofc. H*t$ k F P M - 1 ffi#L« V««© A 

- i? a y r b j c *? ^ T tt . &ffi 7 l ®7i-/P77-v^ 

v $ * P M - 1 L II V T>im*P £ Eft $ ft £ £ -5 £ ^ n ^ 
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ytrli^tLtt^o +> x P M - 1 inift© L II V 

ii, SiJ^k h CAMP ATH - 1 H T* 0 tfcffl 0 fc 

6Cfti$ftftREI©FR (Ri e chmann^ 19 
8 8 ) h P M - 1 fafr© Lf V$f^0 2 3&® 

F81 



VlPM-1 
8EI 
RV L a 
RV L b 



1 2 
12345678901234567890123 

DIQMTQTTSSLSASLGDRVTISC 
DIQMT&SPSSLSASVGDRVTITC 
DISMTQSPSSLSASVGDRVTITC 



CDR1 
3 

45678901234 
RASQDISSYLN 
RASQDISSYLN 



VlPM-1 
REI 
R Vl a 
R Vl b 



FR2 

4 

567890123456789 

WYQQKPDGTIKLLIY 
WYQQKPGKAPKLLIY 
WYQQKPGKAPKLLIY 



CDR2 

5 

0123456 
YTSRLHS 
YTSRLHS 



VlPM- 
REI 
RV L a 
RV L b 



FR3 

6 7 8 

78901234567890123456789012345678 

GVPSRFSGSGSGTDYSLTINNLEQEDIATYFC 
GVPSRPSGSGSGTDFTFTISSLQPEDIATYYC 
GVPSRFSGSGSGTDFTFTISSLQPEDI ATYYC 

Y 



CDR3 

9 

901234567 
QQGNTLPYT 
QQGNTLPYT 



V L PM-1 
REI 
RV L a 
RV L b 



FR4 

10 

8901234567 

FGGGTKLEIN 
FG&GTKVJjIK 
FGQGTKVEIK 
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S : RE I 0FR IZmffifli t F CAMP ATH - 1 H ft ft 
#i;:|Lft£*l & & ©"£&& (R i e c h m a n n & v 1 9 8 
8)o R E I © F R 5 *©T»*tt LfcT $ y itttt h 
R E I 0 T $ J m.W>n ( P 1 a m £ . 1 9 7 5 ; 0 . Epp 
Biochemistry (1975) 14:4943 
-4 9 5 2) ^&iS§7$;itfe§, v $ x P M - 1 ffi 
ft© HII V^*$4i0 FRttf 7T^-7'IH:ItSk r H II 

vmmizm.bMiui<T^z (in . mr§e©c:*£ < . x 

PM - lffi&©Htj(VpfJ$5£gJfcftf©fc h H II VffJi £©]£!& 

{an^i, c: n i* t mi v © f/^^-nio 1 

ItifcU FH«va«VAPCl^HRLt^fc. t t- H 
«NEW?, Slt^t h P M - 1 ffift© HH V$|Ji©f^|g© 
VS«0RSt©^»0S«l<i: LTffl^fc. 

£^ltLfc 0 6 1I0a'- i/ g y ©-r^T^*?^T. thF 
R»Iil$Dl. 3+C#at*NEW FRCi^t^f^ 
^ L X -7 ti X C D R tt v +J X P M - 1 ft ft H H V ff $ # © C 
DRilel^T'&^o t bFR4i07l07^ilI ({51 
1, 27, 28, 29, 30, 4 8&tf7 1;*3#M)tt 

ft«ii£&K:*iP& 3 wrtgft* « © in^ 

$nt^«, v^^PM - 1 ft ft © V II © * t ^ K £ ^ T s 
iit'fe 5. SIS 2 7, 2 8, 2 9 . Rtf 30Ji, C . C h 
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othia<&. Nature (1989) 34:877-8 
8 2C«fcO«J£34l*«fc'5K:H*V«*©CDR 1 ©SfiPtt 
(canonical) »jft©*fl-C& <K ^bT/X^H 

M - 1 ft # V @« © *E t ^ C ^ T £ ft 5 ( Ch 0 1 h 
ia^ 1 9 8 7 ), ii48ttv^PM- HjlfOVfl 
$ 0 * -r ;i/ C & ^ T S tz (bur i e d) iliL/Til 
S*lfc. S-ofc (buried) 8£0&fliW:V5I«Rff* 

Ch o t h i aMl 9 8 9 ) Ki!) *lS <fc "5 

C Hffi Vif «® C D R 2 (canonical) $Jt 

©lft#T& -So t h P M - 1 Jftfr© 6 mm®^-? a 



FR1 

12 3 
123456789012345678901234567890 



CDRl 



VhPM-1 



DVQLQESGPVLVKPSQSLSLTCTVTGYSIT 
QVQLQESGPGLVRPSQTLSLTCTVSGSTFS 
aVQLQESGPGLVRPSQTLSLTCTVSGYTFT 



123455 
A 

SDHAKS 



NEW 

RV H a 

RV„b 

RV„c 

RV„d 

RV H e 

RV„f 




Y--T 



SDHAWS 
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VhPM-1 

NEW 

RV„a 

RV„b 

RV„c 

RV„d 

RV„e 

RV h f 



FR2 

4 

67890123456789 

WIRQFPGNKLBWMG 
WVRQPPGRGLEWIG 
WVRQPPGRGLEWIG 

M- 

M- 



CDR2 
5 6 
01223456789012345 
A 

YIS- YSGITTYNPSLKS 
YIS-YSGITTYNPSLKS 



VhPM-1 

NEW 

RV„a 

RV„b 

RV„c 

RV H d 

RV„e 

RV„f 



FR3 

7 8 9 

67890123456789012222345678901234 

ABC 

RISITRDTSKNQFFLQLNSVTTGDTSTYYCAR 
RVTMLVDTSKNQFSLRLSSVTAADTAVYYCAR 
RVTMLVDTSKNQFSLRLSSVTAADTAVYYCAR 

R . 

R 

R 

R 

R 



VhPM- 

NEW 

RV„a 

RV H b 

RV„c 

RV„d 

RV H e 

RV„f 



CDR3 
10 

5678900012 
AB 

SLARTTAMDY 
SLARTTAMDY 



FR4 
11 

34567890123 

WGQGTSVTVSS 
WGQGSLVTVSS 
WGQGSLVTVSS 



& : NBWOFRCttSiJjRt h CAMP ATH - 1 H jft 
fr©S-A-j? s y (RI e chmann^ 1988)* 
&w jl Hi $ ft & & © T & £ o 
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gilb fpm-1 illMi^i K-ra d n A©fEM 

g?fj£b h PM - l»#L«R0fH«V«*©**L*4l© 
jg — ^-.3; B y^a - F-T * D N A**fa« P C RMfflffi* 

^SUft^b h VMM* 3- Ft«7'7^ K*P CR7*7 
-f ffil^ V«*4tC#ffi-r* C D R 

* PM- 1 ffiftfrfc © C D R Ccfc *) M Lfc. SJt$ 
b h PM- lffifrLmVMMZz- Pf«DNAOfl!»0fc 

fchDl. 3 L&Vft«t*k h LII Vft«R E I TplZ&ftt 
«FRCi^Tftfi$ftfc. gfiJ£b b P M- 1 ft ft H II V 

ff^£3 - Kt« d n A0fi^0fc&©m#i*m»isit$k 

hDl. 3 HiYS8«3 - rt«DNA-CJbofc. d © S 
IftthDl. 3 Sift H II VS**3 - K-T 5 D N A tt b h 
H II V ff N E W ( W . Verhoeyen5>, Scien 
ce (1988) 239: 1534-1536) £3 - F"f 
£ DNA«fiK:#St« FR*3-FtS DNACS^tfffi 

RlfM© b FFRf^-rt^D NA$ttt^{Bl7'7 * 
$ K D N A £ 3 & L fc -7 ^ * D 1. 3 CDRClU? 1 ^ 
xpm - lffiftCDROM^igC'rs.fcdCP CRT? 

4 v-£t£§f Lt^il'^. ##it>&b h P M — 1 ft ft 
V 3 © 7" 7 v - fcj: $ X P M - 1 C 

DRSa-F-T*DNAE5!*#WL. ^It2li07'7 
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tr J; •? Cfttf-SftT^*. -jg© P C RMC^in 5 8& 

StU |>FR$3-Kt5DNA^0tv)XPM-li# 
V8(8it»fi:ffat5CDR*3-Kt«DNA^6)SSPC 

mcDZ t) o PCR4M§^-y|tU * LTE#lfcj£ 
L T > BfgJ&t h P M — 1 Si#L«[RCF If « V|«©A--; 
3 y r a j ©£#;D N AmWFlE L^T 5 ^ &E50£ a - K 
LT^«: i^liilS L/c o 5$j$ t h P M - 1 L H V pf 
3 y r a j <D£8|££?9#4|- 5 5 flit, 
111 b h P M - 1 iff* V®«©fib©/*- •>* a V £ a - K 
t^DNAtt $ ft T & P CR-IiilS (Kam 

ma n h . 1 9 8 9 ) C fc> f ^ & ^ W. % tia 7l tz * ffl ^ T 
ftMLtZo Siit hPM-1 ififr VfB«©8ff CBSl'TSE 
BlfcJ:^, h P M — 1 ffiftLM va«<!) 1 -a© 

ii ijn © a - '>* a y ( a - a y r b j ) £a — k-tsdna 

ZftML, % Lxnmm^ h P M- 1 fftftH* Vffitt© 5 8 
H © ii fln 0 - 3 y ( ^ - i? 3 y r b j , r c j , r d j , 
r e j . RCF r f j £a - k f € DNA^ftSLfc. d ft & 

©iiSn©^'-y"a y&„ n — ^-^g y^^,©— £©ft$ii$ 

£R5fc*^T D N AE^0»8«*JS£fT$ £ <i: £«fc *> £. 
j&£ftfc 0 D N AE?BK:&5«gfl:**A"f * PCRr^ 
v-*^It$ft^c -ICPCRSlBcais P CR4i!fe 



WO 92/19759 



PO7JP92/00544 



28 

ft®®*) Ci-.T^§ d tZMV&Ltzo UffiJ&t h PM- 1 
ffl#H«[ Vifi*^f-£?9 y r f j ©ie?!J^ie?!l#-t 5 4 
•To 

S^^t hPM - 1 fit* V if « 0 8 * 0 A - g y 0 D N 

AE5ff*BB^Hft3eK:«k9itBL/fcll. gfi^t h PM- l ffi 
ft V ff $ € bKf«*3-Kt«D 

^y^Lfc* gfttftk h PM - lSi#VlLf«*3 - K-T 
SDNAlt h LgC«8^a - Ft« DN AEJlCliL 
fc. SSJfct h P M — 1 fiifl:H|VS«i 3-Ft3DNA 
£ b h r - 1 CiS«43- Kt-SDNAE^Cl^l/fc. # 
}f b hPM - I ffifa® £ & ^ ^^®¥£^>%M)&'9' & fc® ^ 
Ml Citi ^ SH CM Vii^^^-^iit/tx HCM 
V7'at-^ - • iyAyf-|l^t h x n y ff - i/ 3 v 
~7 y 9 9 — (human elongation fact 

0 r ; HEF-1 or) 7* n * — ? — • I y/\ y f-Ci; !) S 

(Ml 5 £#K© 3 i ) . 
& C MB & t h L II V fig 8 A - i/ s y ( a ) is H IK V W. 
jgj /\- - 5? 3 y ( a ) ~ ( f ) 0t^T0l^-fr* b h I L - 

eMKE*'*'* «£ -5 l«a-s; 9 y (a) >hha- 
^ 3 y ( f ) ££<£-A,T$&lf H$ tUSW^PM- 

1 jfifr (a) il^U^ii'T I L — 6R Cg^tS fg^}€^ 

1/ fco 



if *: & & «fc 
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VpfM£3- Kf j D N A0I1 

c_o^mM*p -ztkmz ft znmm t h p m- i fit#;©§s^ 

T ifo 1 0 # 0 1 T? & 3 Z t WW h « o i&l"OV<D%- 

^*^t«fc»> li^t h PM - 1 ffiftLfl&tf Htl£ 

*9 H^35*te«Sti3t C_OS.aHS^ 

-*« cDNA^ML/c SfR$t h L*Xt4H«V»* 
* 3 - K -T « D N A ffi^ll © nag * J* tr <fc -5 k: Rtt $ n ^ P C 
RrHv-y^t, h LjRV«*XttS**H 

« V UK— *« cDNAfr&PCR4Sll« 

BiJfib HiV«**3-Kt«DNACO^T^ 2g 
I0PC R -^rtt^Sa*? 4 0 8 bp©^$ 

^tl, flb^tt«fc 0 2 9 9 bp0PCR4ffift-Cfc,fc. 
jEl^t-f X0PCR PCR &&%!©£&$*©& 

9 0 * LTJS^P C R £$t!«££$ft©!*J 1 0 

©PC R -^Ttt^Sffl!) 4 4 4 b P ©^$^ 

f U ^LTft^ti3 7 Obp©fi$0j|^PCR ^l&ifejT* & 
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JR^I^P C R£$tJ ©££$*©:*:§&#- Tftii-Bm 9 0% 

n y ^ITEM^fc. DNASB?!} 

j^fc. LaRCFHgVfao^fftCO^Ti D NA0#I 

£ffctrD N AE^jOffeftCk *)s C *l £ ©I£?!J«* 7* 7 -f * 

I? -j- 7 >? ^ 7* ^ — © n y -fe yf 7. BE^J ( B r e a t 

hnach. R £> N A n n . Rev. Biochem. (1 
98 1) 50 : 349-383) £ ffl 3 "T 5 d t frty h t 

^ 7 ^ * 7- ^ ^&;f iz mWL 3 * tc » T 5 £ 

£ WWL £ * £ 7 -C fro 3n^©X7*7^ x K 
-j- y $ ± £ tFPM-lS* 

liisl^'hii vfi^£©^n-rti^-^ s y r a j r f j 

^ n _ K ^ § D N a mm © t> -r n. % Mws, © p c r - u 
mmm&zM^rif ^ fc. 
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mm : 5 4 &tf 5 5 ) 0110 >; -^-ebi* a 

- Kt5DNAtft0-f y h a y 0 #£T- & £ £ # *_ & ft tz , 
:tl^0OMyttUUs ?3$Jft t h D 1 . 3 iftft© 
V $1^ (Verhoeyen£. 1 9 B 8) $3-Kt*D 

(M. S. Neuberger£ N Nature (1985) 
3 1 4 : 2 6 8-2 7 0) £3-K-T£DNA&;:tii3fct-&o 
IM^Dl. 3fii**3-Kt« DNAtt^ v^xftS 

y - ? - 4 V hnytt^g^'nT'iJ y y a ^ - ^ - 

(M. S. Neuberger£> s Nucl. Acids 
Res. (1988) 16:6713-6724) S£?tf£<£ 
f LTl^o Sft$ b h P M- 1 ffifr LBRtf H«*3 - K 
tSDNA n 7' »J y 7' a * - ^ © 7 - a ^ - ^ 

P CR-^a-i^Cc);*)ii$ft^ (Hlfe#!l 1 2 £#M 

0 3 t ) o 

ffiTL/c^JJP^^0fii!©nJIH4feSl^@{±. Si^t h 
P M - 1 ffifc H II V mWl* 3 - K -t 3 D N A t t r - 1 C 
IB* # 3 - K * D N A <fc © IH © 4 y b n y |*j 0 1 9 0 bp 
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I - 8 H II V ffiM (P. T. J o n e s £> . Nature 
(1986) 32 1:522-525) £a - K*f3DNA 
CU^aA*t*DNAS?!^&Ii«t h PM - 1 HIS 
V$f NA^itllfc, Z ©Jft$D0#it$ b 

FViS§3 - KtSDNAtiv&XNPOHiVii ( M . 
S. Neuberger& N Nature ; M . S. Neu 
b e r g e r EMBO J. (1983) 2:1373 
-1 3 7 8) £ 3 — ft^DNA^ti fl?S $ #1 . Si^k 
FH8Vj|«$a-Kt«DNAi^ #£ 51 ^ - fc: I? ft $ 
b h V£«£a— KtS D N A%&mt Ztc&OB a mH I 
om<D 4 y h n ynf3^#i£-r§^ 1 9 ObpOCO^ h 
7 #f»$ b h V««*a - K-T « D N A© P C R ^ 

ffe^t^/^ftS^S fc©C£^$;lifc3l8lJ5fcb h P M- 
1 SifrLgERff Hg Vig«0S*!;N'-^a ^©D N ABE MS. 

T ^ / ^i2^!l^@S^J#-^ : 5 7j^tf 5 6 iZ^To 
D N Al2M«s a 2 C3*Lfc#8lJRb h P M — 1 SifrLg V 
pIM a V r a j x C^L/cSiik F P 

m — 1 ift#H« vffi#©/*-# 9 ynj$3-pt«. h 

E F - 1 or^^-< ^ - (HI 5 ) CffA$ 3 ft 

f,®^^-aF7yx7x^ h£ ft c o s 1 B§ * t- & 2 

P M- 1 ffi**3cJ£tt«:££3*S fc«K dhfritfc^£ 
ffi^i^ *f S5f H E F - 1 or^ii-^^ * -%Wm Liz (H 
Jfe#J 1 0 R&Wi 1 1 £#M© w £ ) c ^R§©fe 3 (crip 
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Pled) S V 4 0 rnt-^-^IML/c d h f r 

t h r - l S H C M V ? -tro^TlB 

Hfc0iHiClT, t h r — 1 HlHUt^ H E F - 

1 a^^-K^ALfc. HJfsSt FPM-l£i#;Lijl£f£ 
StSHEF-U<^ kfPM-li#:H 
I^ISStSHE F - 1 or— d h f r ^^-J CHO d 

h f r (-) mM^mmi&n&Wkistz,, gmizM'Mnmzn 

tzCE OMMZk*. # 2 V* > K^^^-fr "f 1 0 % <D F C S 
5 0 0 # g /ml© G 4 1 8$tftSAl P ha-Mi 
nimum Essential Medium (cr-ME 

m) ^ti^Lfc, mfci-mmiLMteftiL^T, cuomm 

$tt 1 0 v g / 1 0 6 «/H £ T©Sff$ t h P M — 1 fit 

vnt;^ Q_zLiiikiaLfeA UKi2-20©v 11^:1 

v^x^y^a-^ ;i/in:#: A UK 1 2 - 2 0 0* va'-L 
II ( k L ) V $Ji$© F R t t h K L II V ?I^©-9- 7*^-7° 
( H S G ) I ~IV© F R t ©*B|5l&. &tf v t> X =E 7 Q - 
* ^filft A UK1 2-2 OOHUVfiOFRit h H II V 
i«0ty^^-r (HSG) I ~ 1 1 1 © F R d: 0 f BP1 14 £ 
^4 C^to 
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7' ? )u— 7* © b h v ffJi 0 n y -fe x ge^J 0 F R t © M © 
Isf-S (%) 

A. LII Vmmte£lfZ F R 

HSGI HSGII H S GUI HSGIV 
65.8 64.0 67.6 67.6 

B. Hll VHCtMt? F R 

HSGI HSGII H S G III 

58.6 35.3 49.1 
H 4 IZTjkLtzW.t'Z^ v^7X^/^n-t;H#AUKl 2 
— 2 0 *; a'-LI (. k L ) VmMlZ. b h k L H V ff^ 
©f/^-r (HSG) I ~IV£ ^ft^ftlsjigig (64- 
68%) © }f PH4 £ 3" <> ? V<9 <DT) a t a ba s e 
"LEEDS" © £ % HSG-IVClt§b h JJl# L 
en (M. Schneider^ Physiol. Che 
m. 3 5 6 , 507-557, 1 9 7 5 ) © L if V WMfrM 

6 8%©*BM&£^:-fo WX^Jtu-j-jv 
fjl#P M — 1 © b hiiECM^ &*LT^S b Mjt#;R E I \t 
H SG - I ClLs "e7X^7i?n — ^ ini #: A U K 1 2 - 
2 0 ©LII Vffimt it, 6 2 %®ffin®L%7r:to sfcvn 
t;^D-t ^Jri# A UKl 2-2 O0L1 ©canon i 
c a 1 tiii £ iM ^ T & > ( C . C h o t h i a £> . J . 
Mol. Biol. (1987) 196:901-917), 
#£L2^L end;f)RE I t£< — %kt & c 
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±§ecj; *) , -?t> 7.* J V n -i-JVffi&A U K 1 2 - 2 0 
© L If V mm © b HftCffll^b h ffi #: « *f L h H S G 

-ivcitr*fii#^ &a^^»*>a < . v^x^y^n-^- 

«AU K 1 2 - 2 0 0 Lfi[Vf®#0 b hMffc£l±. 
^t/^n-t ^fctfr P M - 1 © L II V 0^© b h Mtt©i§ 
£ £ (hJ^C R E I £ffi^S. . 

$ 4 Kiti AUK12-20 © H II V $IM tt. 
b h H|V0«0ty^;i/-7' I (HSGI) £**>»^ffi 
M * ^ 1* . £ v Data base "LEEDS" ©ft 
^I^HSGUIitH h St # H A X (St o 
liar, B. D. etal. J. Immunol. 13 9 , 
2496- 2 501, 1 9 8 7 ) # A U K 1 2 - 2 0 #tft © 

b h A U K 1 2-2 0 Sift© HII V »*©RttC *? ^ T fcU 
HSG I Klt§ t hJft#;HAX©FR. RtfilCHSG 
I Clt * F R£#WlT£ b Hft4 2 5 JftftHtl VMM 
(Kettleborough C. A. , £> N Prote 
in Engineering, _4_. 773-783, 19 
9 1) fflFR^M^S, •£ & & C . AUK 1 2 — 2 0 f/t& H 
H Vfttttt b HfU 2 58tftH«V|S*0^->>- g y a > 
ft 6 4 %0fflM1t^^fo 

fittftfc h AUK 1 2 -2 0RftHV««g)fttt 

it h AUK 1 2 - 2 Om^LllV 

Silt b AUK 1 2-2 0St#L«ViS8*Rfl-Lfc. 
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V L AUK12-20 

RBI 

RV L 



FR1 

1 2 
12345678901234567890123 

DIVLTQSPASLGVSLGQRATISC 
DI8MTQSPSSLSASVGDRVTITC 
DIQMTQSPSSLSASVGDRVTITC 



CDR1 

3 

45677778901234 

ABCD 
RASKSVSTSGYSYMH 

RASKSVSTSGYSYMH 



V L AUK12-20 

RBI 

RV L 



FR2 CDR2 

4 5 

567890123456789 0123456 

WYQQKPGQTPKLLIY ASNLES 
WYQQTPGKAPKLLIY 

WYQQKPGKAPKLLIY ASNLES 



V L AUK12-20 

REI 

RVl 



FR3 CDR3 

6 7 8 9 

78901234567890123456789012345678 901234567 

GVPARFSGSGSGTDPTLNIHPVEEEDAATYYC QHSRENPYT 
GVPSRFSGSGSGTDYTFTISSLQPEDIATYYC 

GVPSRFSGSGSGTDFTFTISSLQPEDI ATYYC QHSRENPYT 



V L AUK12-20 

REI 

RV L 



FR4 

10 

8901234567 

FGGGTKLBIK 
FGQGTKLQIT 
FGQGTKVEIK 



& : T V ? - v 4 V £ H V tz 5 fi 0 % 2 1/ ± * F & C A M 
PATH - 1 H ffift © R C # ^ T £ *. 6 ft & © & 3 
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mmmt v auk i 2-2 0 m^um vaiMomt 
mmom&iz^to , ummt v auk 1 2-2 om^nm 

VlliOiltCSi^t FV„ a 4 2 5 0 F R*ffl^S. £ 
d*>T*. ^HTRttLfcliJSb fAUK 1 2 - 2 ORft 
H II V $g$ £ ^ - Ft5DNA05?^ * ^ K E81 14 * 7* 7 

C h pm - 1 fitfr©»^t^»K:S* 

7*7 * y ^*<S»Jjlt tj-AUK12-20 jjtft©^*! 

BE £ & * L fc . d ©ttIE£ *Lfcffi?9£ a- ->* 9 yai»t 

-So 

3 gftJ&t h AUK 1 2-20 ffifcum VffiM®^ 

- V 3 y b ~ d ^iltlyto — 3 y a - d © 7 $ y MB 

FR1 CDRl 
12 3 
123456789012345678901234567890 12345 

V H AUK12-20 BIQLQQSGPELMKPGASVKISCKASGYSFT SYYIH 

HSGI ZVQLVQSGAEVKKPGXSVXVSCKASGYTFS 

RV„a QVQLVQSGAEVKKPGASVKVSCKASGYSFT SYYIH 

RV H b 

RVhc 

RV„d 
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V H AUK12-20 

HSGI 

RV H a 

RV H b 

RV„c 

RV„d 



FR2 

4 

67890123456789 

WVK8SHGKSLEWIG 
WVRQAPGXGLEWVG 
WVRQAPGQGLEWVG 

1- 

1- 



CDR2 
5 6 
01223456789012345 
A 

YIDPFNGGTSYNQKFKG 
YIDPFNGGTSYNQKFKG 



FR3 

7 8 9 

67890123456789012222345678901234 

ABC 

V„AUK12-20 KATLTVDKSSSTAYMHLSSLTSEDSAVYYCAR 
HSGI RVTXTXDXSXNTAYMELSSLRSEDTAVYYCAR 
RV H a RVTMTLDTSTNTAYMELSSLRSEDTAVYYCAR 

RV„b K V 

RV„c 

RV„d K V 

CDR3 FR4 
10 11 

5678900012 34567890123 
AB 

V„AUK12-20 GGN-RF-- AY HGQGTLVTVSA 

HSGI WGQGTLVTVSS 

RV H a GGN-RF- - AY WGQGTLVTVSS 

RV„b 

RV„c 

RV H d 

& : b h -y- 7^*^-7* I V„ II (HSGI) IZ&^T 1 

M*P<DT $ S Mtm&o RV„ b, RV„ cRCFRVh d C 

t H#:HAX (J. Immunology 1 
39, 2496-2501, 19 87, SLEMAf B| 
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»(i!3fc®'W 7* »j F-?2 1/2 8 0 ffig © E£ f 3 jfift ; * 
0 T ^ ^ tt d © Xtt * © F i g. 6£gB®$*lT*?*K 

*ft*3-Kt«DNA05?^ KEJJttF i g . 4 & 

5 CE«$ilT^« ) 0 F R^ffl^Tliit hlel 
2 2 0 Si* © H ffi V - 5/* a y r a j - r d j £ & © ^ 

7 CitJ; -3 iri^lt Ifc, 

FR 1 CDR1 
1 2 3 

123456789012345678901234567890 12345 



V H AUK12-20 EIQLQQSGPELMKPGASVKISCKASGYSFT SYYIH 

HAX QVQLVQSGAEVKKPGASVKVSCKASGYTFT 
s 1 e : 

1220Ha QVQLVQSGAEVKKPGASVKVSCKASGYSFT SYYIH 

1220Hb S-- 

1220Hc -- S-- 

1220Hd S-- 



FR2 CDR2 

4 5 6 

67890123456789 0122223456789012345 

ABC 

V„AUK12-20 WVKQSHGKSLEWIG YIDP- -FNGGTSYNQKFKG 
HAX WVRQAPGQRLEWMG 

S 1 6 ♦ 

1220Ha WVRQAPGQRLEWMG YIDP- -FNGGTSYNQKFKG 

1220Hb --I- 

1220Hc 

1220Hd 1- 
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FR3 

7 8 9 

67890123456789012222345678901234 

ABC 

V H AUK12-20 KATLTVDKSSSTAYMHLSSLTSEDSAVYYCAR 
HAX RVTITRDTSASTAYMELSSLRSEDTAVYYCAR 

1220Ha RVTITVDTSASTAYMELSSLRSEDTAVYYCAR 

1220Hb V 

1220Hc K V 

1220Hd K V 

CDR3 FR4 
10 11 

5678900012 34567890123 
AB 

V H AUK12-20 GGN-RF--AY WGQGTLVTVSA 

HAX WGQGTLVTVSS 

1220Ha GGN-RF--AY WGQGTLVTVSS 

1220Hb 

1220Hc 

1220Hd 

& : s 1 e 1 2 2 0 H a +07 y/-7 -f tfc 2 i 

OlIliHAXOFR^&Olft^St. slel 2 2 0 H 

b, s I e 1 2 2 0 H c . &tf s 1 e 1 2 2 0 H d C -o ^ X 

SHAX0FR*0T^/liI§FRifi07 3 / ^ © * 

k. h i l — 6 r i,ztti-&*%iW<D* / 7m&xiznm$L t 

mmmffimzmm? s o < *§&?h© 

Xtt c h o«tfe^$n^, 
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rnt-^-^ffl^Ki^tlS. ffl 7L &\ b h • if- ^ \ 
J Jf n j TxfffiM (human cyt omega 1 ov 
irus immediate early;HCMV)7* 
n ^-^ & ©#Jt? £ L l^c HCMVrnt-^- 

*#W^"S5S^-<^ ^-©WCtts HCMV-V„ - HCr 
1 „ HCMV-Vl - HC k s HCMV-12h-g r 1 . 
HCMV-1 2 «-g«^T'$>^T. pSV2n e o fij 3fc 
lT£&© (@U#|©:i) 

inyy-'> 3 y-7r^-U ( H E F - 1 a ) 7° a =t 

— ^ 0 C:©7*n^ — ^— ^tftSii^^ ^ — C 
ttHEF-1 2h-gr 1R^HEF-1 2k-g* (18 
S. H 9 ) . IJFCHEF-Vh - g r I&CFHEF-Vl 

- g a: (115) ^t$^S. 

Cd h f rafe?*ttt«:i*<-C**. d h f rife? 
$ttt§^I^^^-ttIitt'DH F R — A E — PM h - 
g r 1 (11 0) ^ DHFR — AE — RVh — PMl — f 
(Hill) m~Ch Zo 
mmtftti, *%W&&?\ b h I L - 6 RCMt^^ 
X* y v-i-frffifr® LIS VSMRtf HII Vfll, MtfK 
»LfiVjj{«$3-KtSDNAROfH ff ViS«£ 3 - Kt 

fflTli^o t;^-t;^[i, WitfAUKl 2-2 0 % 
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PM-K AUK64-7. &UAUK 1 4 6 - 1 5"C*«. 
LII VtSf*tt«itfEW## : 2 4 . 2 6, 2 8 X tt 3 0 C 

f : 2 5, 27, 2 9 , X tt 3 1 IZ^tT $ J WtMMtt? 

*. ztihor $ j KE^ttWitf^ft^neH*-* : 2 4 

- 3 1 C^t^ ? Utf^ KEJttC J; - KS*lT^«. 

(l)kF LiCTOl?-?^ LtRVffl* ; Mtf K 
( 2 ) b h HlCfi^lRtf^^XHava* : 
£<£-A,T'j£&. b h I L - 6 RCMtS*^ 5in;#£M3" 
§ e ?nL|V fS«Rtf "^^ X Hff V jfitt^CFK: Ztl&% 
3 - Kt*DNAttilEOl*)f**. b h LII C$1 « 

ttft*©* b L|CM"C**:i^^ * LTWAHfb 
F * Clif*5. B&IHb h H«C«*ttflE«Ob h H 11 C 

^ _/ 7 - o * - * © r £ § 3&£(W81B* © *> * T ' v * x 

m;^ffilL^^lS©^^^ : ©±^^^^ 1 ^^ sfe ^ L - ^ L 
T ?g Kite SI $ *l fc B£ * y - h" f n X « ^ y - f # T 
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h S ^ tts 7nL|V pM&tf b h L II C pf □ - K 
tSDNAi^i;?^ HII Vff b h h II c plM £ 3 

(A) ( 1 ) b h LUCfi, &tf 

(2) b MiFR, & b h I L-6RCjltt§?n 
^ / ^ a -^;uin:#:o L II C D R £ -#\A; T* S£ •§> L II v piJ$. 
£ # A/ T & L II ; f tfC 

( B ) ( 1 ) b b H II C p! $u 

(2) b h H II F R N & b b I L-6RC*ft«7*^ 
i;^ a -^;M;ift© HII C D R£#A,T'$S HII V$I^. 
£^A,T'J&3 HII ; 

* L^tjHw&^TW:. fflfi LII C D R &iS?U#-§- 2 4 , 
2 6, 2 8 Rtf 3 0 0 "f *l £ ?k £ tlS T ^ / ^IB^JT 

J lE^J^f U ffilie HII C D R ttE 2 5, 2 7, 2 

0igH*^ 9 iz&^TMmz t $ j m^m^^L is is 

b hLUFR^RE I IZ&Rt £ & © T* & >0 ;igt b H fi 
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FRftNE WX& HGS I 3 yt V tf^EBIXtt H A X C4 

; KTSBt h L*C««ttt M C 
; LXmm b h H II Cfg«tt b h r - 1 C T* & 3 . 

a iLT^$tl§T$ymie^J^WL. Hj|V«[att*SC 
RV„ a. RV„ b. RV„ c. RV» d N RV„ e X tt R 

R V H f l-^o 

y-tr#Xtt-f y-^M-cii 
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*|£HJ§© x LII V«3U h L II VMM. 

*fc. *mW® LII VliC D R RtfHfc V«* C D R N 

*fSH07^XL|ViSa$a-KtSDNA8:*^ ?L 

A 0 ft SS © fc » C Wffl T' & § o MUSc^^^H H Vii^ 3 
-Ft«DNAtt+^7H«*a-Kt«DNAXttSi)S 

*i?9©L«VjS«CDR*3-Kt5DNAttS 
$)£ k b L«VH««3 ~ K t 5 D NA&CFllib h L II 
* 32 - KtSDNAOftfiCfcJdCfl'e&S. M $ c * 
#0 H gjVii C D R $ 3 - F t 5 D N A ttSil b h H II 
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D N A f^Sg © fc » ffl T & * . 

2 ft « 

1 . ^RN A ©MM 

/\ -f 7* »J F-7AUK 1 2-2 0A>&fl)^RNA^ Ch 

1 r g w i n £> ^ Bi ochemi stry, 1 8 , 5 2 9 

4 ( 1 9 7 9 ) CJ; 0 E» <* ftT V* * 3rffiE« ^ TH» L fc. 
f £ £> 3 > 2. 1 XI 0 8 !0/\-f 7' 1 J F-?AUK1 2 - 

2 0 ©!«£ 2 0»lffl4M^?^->*yft'>7^- F 

( F u 1 k a ) rfi C * t i? -f 4 X £ -£ fc e — 

C3ft?B e c kma n S W 4 0 n — ^ — tjJ?3 1, 00 
0 rpra CT 2 0 t?2 4 ^Sl^^ItS :iC«k*)RNA 

U L T 1 mM EDTARUO. 5% SDS^ttti 
lOmM Tris-HCl (pH 7 . 5) 1 5 0 n I 
^It^tlKP r o t e n a s e (Boehringer) 
$0. 5 mg/ml £ & 3 ck -5 CSflULfcaK 3 7'CCT2 0^ 
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m <i V 4- a. -< - r L/:, I^|j$7x;-;i/&0 ; ^nn*;i/ 

R N AftM£ 1 mM EDTAStttSlOiM Tris- 
HC1 (pH 7. 5 ) 2 0 0 a 1 £ 8? L o 
2 . zL&M c D NA0^l 

J. W. Larrick£> x Biotechnology, 
_7_, 934 ( 1 9 8 9 ) 0I2i$tLT^S^SCf 
— #81 c D N A^-^^-f ^ fc to. . J; 9 C LTif L/c 

£ R N A 5 // g £40mM K C 1 , 6mM M g C 1 z , 10 
iM'»*^U>f 0. 5 n»M d A T P , 0. 5 mM d 

GTP, 0. 5mM dCTP, 0. 5 mM dTTP, 3 5*/ 
M oligo dT7*7-iv— (Amersham), 4 

8 =l x. y K5RAV-2 &&^BM (RAV-2:Rous 

associated virus2;Amersham) 
Rtf 2 h © k h 'i ** 2 ^ 1/ T - -if 1S#M ( A m 

ersham) HttSSOill Tris-HCl (pH 

8. 3 ) mmm 1 o # 1 z.wm l> ^ n d 

3 7tCT6 0 y * a. - h L % L X ft. <D ** >j J v - 

■fe'aeSJS ( P c R ) &©fc»£efgffiJS Lfco 

Thermal Cycler Model PHC-2 
(Te c hn e) £ffl^TPCRfe*fTofc. 

( l ) v 5 x l gvaa^ 3 - 13l&MM3l®MM 

P C RSCftffitSr? 4 v-& N @e?U#^- : 1 - 1 1 C 
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itMKV (Mouse Kappa Variable) 

7-^^-7- (v^x* y/tiLjR y -^-Eflli/w 7* y 

-f Xt§ ) (S.T. Jones^. Biotechnol 
0 g y , _9_, 88, 1 9 9 1 ). RtfE?**"* : 1 2 
MKC (Mouse Kappa Constant) 7* 7 

(S. T. Joneses Biotechnology, JL> 

8 8, 1 9 9 1) ~C$> r> tZo 

£?\ 1 OmM Tris-HCl (pH8. 3), 5 0 mM 
KC1 0. ImM dATP, 0. ImM dGTP, 0. 1 
mM dCTP, 0. ImM dTTP, 1. 5mM M g C 1 2 , 
2. 5ai 7 KDDNA«'J^7- -fe* A m p 1 i T a q (P 
erkin Elmer Cetus), 0. 25//Mfl)^ 
ft?n<DM K V V'=7 4 S/fMOMKCrH^-Ri? 

c D N A^iOSSI^tl 1 f 1 ^tft§ P C R}§ 
il00Al^94t ©^JfiJSJ^CT 1 . 5 #13* LT&£ 

9 4 *C IZT 1 #I8U 5 OtCTl fl-HRtf 7 2 t Ct 1 

SJKS^ft** 7 2 'C 1 0 #13 4 y* h L 

( 2 ) vfr *HfgVfig*i£3- F -r^cDNA0ii 

^tMHV (Mouse Heavy Variable) 
7 -5^ v _X~10 (S. T. Jones&vBiotec 
h n 0 1 0 g y , _9_, 8 8, 1 9 9 1 ). RffEfl** = 
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2 3CitMHC (Mouse Heavy Consta 
n t ) 7* 5 -f v — (S. T. J o n e s £> N Biotech 
n o 1 o g y , _9_, 8 8, 1 9 9 1 ) 

( 1 ) C*?^T L0( VfSEsitfe^ OiiCO^TM Ltz<D 

fI2©tk "? C IT P C R & £ J; Jiifg L fc D N A ®rft £ Q 
I A G E N PC R^J&^ff^I* y V (Q I AGEN In 
c . US) &m ^rmm % Lt 1 0 mM MgC l, 
150 mM Na C l^tttS 1 0 ObM Tris-HCl 
(pB7 . 6)^10ai 9 |. OiHif S all (GIB 
CO BRL)£JB^T3 71CK:T3 ^r^m^Ljto 
itM&yoZy i y -fl/Rtf* n n L T D 

$ 1 0 a. c v \ 0 0JHP# XmaI(New Englan 
d B i o 1 a b s ) &£cfc*J 3 7tCT2lSiftU * L- 
T£lT& D N A»rfr£. ffiHL&7#ti-* (FMC B i o. 
Products, ^ 3 7 # n - X fr* 

5 *C CT 5 ^-IgltgiB-fr Lfe. IT ZHtnm 
i02raM EDTA&CF2 0 OiH NaCUtftS20 
mM Tris-HCl ( pH 7 . 5 ) ^iifc, 3 01^15$ 
7 W - * n n # ;i/ i* J; *} Jfl ffl L N ^LTDNAl 

x * / -Jl/$fc*fc«k $ 0JK ^LThM EDTA* 
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10 mM Tris-HCl (pB 7 . 5 ) tZ^M Isfco 

D N AfifT'^ifco ±|BDNA®r)t 
tt^-Ttl*)^© 5 ' Sail !S U 

5 . ai^tfiffei 

- F-f Sitfe^*^"^* SalI-XiaIDNA|}t 
ftO. 3 it/ g 7*5 * $ F P U C 1 9 £ S a 1 I RtfXm 
a I -emit "f 3 Z t!Z& *) IllfcpUCl 9^^-^0. 

50 mM Tris-HCl (pH7. 4), 1 0 mM 
MgCh , lOiH'^t^Hf-^ lmMX^^$'>" 
ImM ATP, 0. lM/ilO^>li7^^^& 
# 2 -3- ~ y H4 DNA'J -fe* (New Eng 1 and 
B i o 1 a b s ) *#W^*ElSfi^»*-e. 1 6 *C CT 

1 6 HHSES**!^*. 

7 * 1 ©±Mtt«£»**IIHD H 5 aOn V f 

t- y o o M i ^m*-. % lx z<Dmm^7K±r 3 0 

#1SU 4 2'CCTl LTIftfJllh-e 1 ^ . 

^Iit 8 0 0 ? 1 0SOC igife (Molecular CI 
oning:A Laboratory Manual , S 
ambrook£>. Cold Spring Harbor 
Laboratory Press, 1 9 8 9 ) £ All x. . 
3 7 *C 1 HfBIH y * * b 2xYT|^i| 
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(Molecular Cloning:A Labora 
tory Manual, Sambrook£> N Cold 
Spring Harbor Laboratory Pr 
ess, 1 9 8 9 ) ±iZ Z <D±mm% * ^ 3 T'C CT— £ 

5 0 // g/«107yfi/ij y^ftt 
£ 2 X Y Ti§ifc 5 mirpT* 3 7 °C KT-^igS U % LX Z <D 
i§ # $3 ^ £> , T ;P * 'J ft (Mo 1 ecul ar CI oni 
ng:A Laboratory Manual, Samb 
rook^ s Cold Spring Harbor La 
boratory Press, 1 9 8 9 ) r?T7'7^ 
$ KDNA^Hb/;, 

C:?LT#£>*ltf;. /W7'>J K-vAUKl 2-2 0 £ & 
^r^v^x* y Kg L II V UfM£ 3 - k-t Site^^^^T 
t«7*7X? K £ p 1 2 - k 2 £ L fc 6 

±IE©IbI^^}£^^^T. a ^ 7' 'J F-vAUKl 2 - 
2 0C4*t§v<)xH||Vli$3-Kt« ite ^? ^ # W 
t« 7'7X^ FlSa 1 I - X m a I DNAifrA^ttl 

Hifcffg 2 . v^Xf; £ o - fit & © V M it £ r? - Kf 

PMl, AUK6 4-7&tfAUKl 4 6-1 5 IZMMLX 
TIB ©7° 7 * $ K£f§fc : 

/W 7* U F-7PM1A|0A«;a'|L II Vfi^n - K 



$r fc 4- M &, 
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■T * iti£^£#W3-£ r5 X U'pPM-k3; 

?^tftl7*7X SKpPM-hl ; 

/W 7 - [r-7AUK 6 4-74*©*y^lL8V fli 
KtSite?^tft§7 , 7^ 5 K p 6 4 - k 4 ; 

AO'f K-7AUK64-7 **0HiSV®«*3- F 
t & mm^Z^^t % Tv XU'p6 4- h2 ; 

aO''J F-vAUKl 4 6-1 5 6*0* A'iLi V 

3 ; &tf 

a-( "/'J F-7AUK 1 4 6 — 1 5 H ffi V0«£ 3 

- FtS itfe^^^W-r « 7*7 X $ F P 1 4 6 - h 1 , 

_hI27'-7X^ F£#W:f S7cB§®#ctt. Na t i o 
nal Collections of Industri 
al and Marine Bacteria Limi 
t e d C . 7* & ^ X h 3k%) lzm*3^X, 1 9 9 1 ¥ 2 £ 1 1 
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mm®??** v*p<d C dna3 - vmmoum^n^, 

Sequenase™Version2. 0 + y b ( U . S. 
Bi ochemi ca 1 Corp. $Ml>t8|j|L 

fee 

Sf % III IB CD «k -5 C L T # & ft it 7 v 7s * V th 3 it g £ o . 
2N NaOHCtkD £tt EfllfcJEffl 7"Hv-i7^ 
- $ -fr . L T 4- v hi#©^JCt-9t 35 S-d ATP 

ft§ 6%*' ']7^ ') ^7 ? Fy^CTtXikll'fcftN 

1 0 * y 1 0%SiHJ;*)Hf L> 

-e L T * - h 7 * ? v -7 ^ - iz if 3 Z t c £ «3 ^sie^J 
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2 4-31 
glii . C D R<Dfem. 

SffiflL fip-5*BIS£&£Sf$ (CDR) E«fc9«8S*i.TH 

t^s#. — :5n c d Rff^cDT $ y sme^ii© nm&«@#> 

TiHr^ (Rabat, B. A. b » fSequences of Proteins of Imm 
unological Interest j US Dept. Health and Human Servic 
es, 1983) o 

b h I L-GRCMtS^'J^t^ 13 — * »fSI 
ff ${©_£: IB 0 7 $ / KE8lK:££x ^ UK a b a t £> ©$g 

# vff^© CDR^i9 £^:r£n < Lfc. 

« 9 



7* 7 X $ K 




CDR(l) 


CDR (2) 
(7 $ J R1 


CDR (3) 


Pl2-k2 


24 


24-38 


54-60 


93-101 


Pl2-h2 


25 


31-35 


50-66 


99-105 


pPM — K3 


26 
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50-56 


89-97 


pPM-hl 


27 


31-36 


51-66 


99-108 


P 64-k4 


28 
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54-60 


93-101 


P 64-h2 
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P 146 -k3 
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Mil. 1 p~y^$nfc c DNAojsgoitg ( i ) 

PCRffiCi^a-yfli^fcAUKl 2-2 OJ||i;0 
* L«&tf Hffi0Vft«£3- Ft*cDNAfr&*>H 
«/Hi«3-Kt«DNA$ft8lfc. vnAUKl 2 
-2 0 0VHH^3 - K 4 c D N A £ N t MM f > # n 
(HCMV) 0iy^yf-Rtf7'ti^-^-?t 

f * ) (HI. 8 ) t h CIS«* n - KtSDN 

A C£E S tt N A U K 1 2 - 2 0 jftft© V ffi 

1^3 - KtSv^x c DNAE?!|05 ' -^flgRtfS' - 

fee 

5' -£3S&tf3' -^Sffi^CD £ *l & 0«F»tt P C Km* 
ffl ^ T ff «o o 2 -fe y KDPCRr?^ v-^iltL^tT 

L fc, v $ x L II Vft«Rtf HIK V «*©W^tk:^^t. 
U - — (D t& ® % n - FtSDNAC^-f 7' V ^ -f XL 
$J^#J * &SR <Dfc»KM©DNAS5!l ( K o z a k , M . , 
J . M o l . Biol. 1 9 6 : 9 4 7 - 9 5 0 , 1987) 
£$tf#L^LTH CMVii^^^--.®^ n - ^ y # © fc 
&0H i n d III 8Bffi£^J&-f *fc»C. L« VH#&#7* 
7 -f v- (i2^J#^- : 3 2 ) N Rff H® VfB«&:fr7*7 4 v 
- (EJItf : 3 3 ) *W»Lfc. «T*P C R - T y 4 v-. 

s J|«®*S^-Ft^DNA{lA^7''J^O'U 
C © * -T 5 -f i/V? (DitJb IZ 'MM® D N ASS^J^ li 
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L-e LT H C MVliS^^ ^ -T'© b h C fl J$ ^ 0 jg£g 0 

3 5 ) ^tltgbfco 
P C RCJ; SigtiKtfcg. P CR£$%£H i n d III & 
O* B a m H I C «fc *) Mtt kh*«Xttr-l*CS*D 
NA**tt SHCMV^^-C^o-yftl/s ^L^tl 

2k-gk&.tfHCMV-l 2h-gr 1 ilt§, 

HCMVll^^ * -0|§ii£HI 1 K^to 7*7 ^ ^ K H 

II v flM a - K ge^B T* & <§ C £ # £ & . lOftE^^ts 
AUK 1 2 - 2 0 « Lfv«***At«:iCJ;5 H C M 
V - 1 2 k - g k £#fco 7*7 X S KHCMV — Vh - H C 

£l]T* & & CI £ § & « u©WC^^TttAUK 1 2-2 0 
© H0£ Vfi^ffALt H CMV-12h-gr U#ft. 
COS (trans ient)^g| 

+ /7AUK12-20 ffifr® COS JMT0-jI14f&3i 

fCoGene Pulsar (Bi oRad) $ffl^« 

f^f ?Li£ (e 1 ectroporat i on) CJ;f)DN 
A^COS«ClAlfc. -r«*>5. CO SM£ 1 X 1 
0 7 ffl/ml KSU^Cphosphat e-buf f er 
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ed saline (PBS) tzBML, Z (DmM&T&W. 0 . 
81ICDNA ( & 7 5 X $ K iZ o ^ 1 0 ^ g ) ^jD^-fc. 1 . 
9 0 0 # 71/ h (V). 25?^D7r77F (/(F) 0f 

IfiCTl 0 #53 0 EI W.mm co inM*^-'>3 
yLfci&fflB§£. 1 0 %03 ^^iSJfil^^^Wr DMEMig 
i (GIBCO) 8 ml lZMZ.fr 0 7 2 ^1!®^ y*i^-i/ 

LT$m&#T"£ 4 *C ilTJiHf IS. Xtt- 2 0 *C i3T^»t 
^ L o 

§«ft%ft!l£& (ELISA) C«t^»>7litft(D£i 
h^y^^i^ h$tLf;COSSSi0^i±i$EL I S 

l tz. * ^ 5 £ & *r & #> . 7'p-^t+'0ibF 

IgG(Whole molecule) (Sigma) C 
£19 n - h Liz* 7'n y nfct, C O S « ^ 0 i§ «-± 

x jvizmz-tc« 4 V ± y a 

y&^sl^ois 7^*9*^77 ^ - -fe* - *g £ * +* m - t 

h I g G ( r II#M6*K Sigma)$iifc, -fy+a-< 

-y 3 yRvmmcDQk, mmmmmzmrLtz, * y**^- 

y 3 y®&, KBZWitl'Z IT 4 0 5 nmi;:£ttS!&3£jg£ 
$!£L/Co St^l£ LTftigt hlgG (Sigma) 
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(EL I S A ) 

^77X7x^ h$*lfcCOS»IIfi!;fr £ ©igife£ E L I S 

§^^?^IUc. SlH^0*S^©lfeffiOfc». 7*1-- h 
?MT18?nt;^ n-**/ 81 ft 1 ) fa - F 

Lfco 1% BSAtrn^U^ nfiSiiikH 
L-6R (SR 3 4 4 ) ^Hifc, 

lt#£ x-n/csn&fc. -f y**-?— y &.#&$£©#. 

mmvtz 0 :0cosiHffi^t±tf il-6 

T^lTStK. f yr^oSRR (filft©«S) 0 

^ _ £ jft-f § jftft #c<£ £ tLT 3 Z t £ ft it o 
bhIL-6R^IL-6 0^^^iB^-r^^73©jPJl^ 
h 5 y * 7 * * h £ ftfc C 0 S Mfr & 0^#_b?t£M£ 
LTJUfttCfftt £Jftft*v I L - 6 R t I L - 6 t © 
£ H W S £ si ^ -5 26 £ . fc* * ^ y ft I L - 6 £ 
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J 0 u -i-jufji& 1 ) ?n-Mfc, 7*n y * y 

*r?£f£*I it ML-6R (SR 3 4 4 ) ^Jli/Co 

^mL/f:t^ T;P* 'J * X 7 7 ^ --fe-jjg.g.x b 1/7* h 7 t* 

4 0 5 nni{ITlSt/c 0 fflgv X A U K 1 2-2 

3 O^M^HI 3 £^Lfc„ * ^ 5#L#:A U K 1 2 - 2 0 £ 

h5yX7*^ H/fcCOSJIIBC*# 
SH> &tf 2 #H y I L - 6 R 

< . -9- yr;i/ttl (Jjl^OMS) 4 0 5 nmK&tf 

&w.ytmftmftL, y y r^*©^^^ iL-oiiL- 
<D&3tm®$i#&&&&m&<t (o) ctt»-at5:i* 

Illi. ? n-yftcDNAcpmm<Dwm (2) <*/ 
7PM - l 
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-g-ft-Tft-e^xPM-l k LH&UHI V»**a - K-T* 
cDNA^n-yp PM-k3&tfp PM-h UPCRffi 
C^O^t^ ^UHCMVll^^- (H1*#M® 
;i) ClAI/fc. Lffi Vii©/c a&0^#7*7 <f P m 
k - s (E8I## : 3 8 ) Rtf H« V«*©fc & ©^#7*7 
>f-7-pmh-s (@e?IJ#-t : 4 0 ) 'J -^'-i2#J©M 

3D £ 3 — KtSDNACA-f yj/O'L/l^Ko z a k 3 
y-k yif xge^iJS.O*H i n d III fflmfflfoZli? S <fc £R 
ffLfco LII VfI^©^fe©Hfr^7*7 4 v- p m k - a (SB 
: 3 6 ) S.rKHgi vmM<Dtz®<Dm%7 : 7 4 v-P m 
h - a (SB^I#-t : 3 9 ) J ®«©*®£ 3 - KtSD 

n Aie^ijc a ^ 7' ') x t to x r 7 x r t - ie^i&tf 

B a m H I §jm^&£ WlT 3 £ "5 CRifLfc. 

&£A,<*f © * L«c*?^Ttt. ffifi 1 o 7 © u y#&#£ 
7x^7+'yt^^ + / 5PM - l ffift©Si^*§-£?SftK 

k - b (8B8I## : 3 7 ) fitK 1 0 7 tfTX* 5 % Vfr 

b v 'J yizmz ck 3 CKtt Lfco P CRM£Cii, PCR 
^J^%f*» SS H i n d III &a f BamHIT'|{t:L> € 
LTpUCl 9^^^ — (Yan i s he-Pe r r o n £ . 
Gene (1985) 3 3 : 1 0 3 - 1 0 9 ) CtT*^- 
~V ? Viz* D N Ai£ £!}&£© HindHI - BamH 
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HCMV-Vh -HCr U^n-yftLTHCMV-PM 
h - g r 1 £ $ . ^tTL|Vij|{:o^TttHCMV-V L 
-HC*££n-yftLTHCMV-PMk a - g k&[FH 
CMV-PMkb-gk$#f; c 
C 0 SIMM® b^y^y^^iya V 

=7 pm- i ffi&<D-m&%m%mm? &tz#>, mmm 
m-<? * -%_co_s_wmiz&^i:mmLtz. HCMv- Pm 

h-grliv HCMV-pmka-gkXttHCMV-p 
mkb-gkO^fn^i^ Gene Pu 1 s a r^g 
(B i oRa d) ^ffl^Tii/^ n ** p - 3 y c J; *> _c 
JLSlH]&K:|3|i£jgK(EiJ! Lfc. D N A ( 7' 5 X $ KS *) 1 0 
tfg)£^ PBS4ilxiO 7 08g/ml©O. 8»107'jn 
- h C SD A. > 1, 9 0 0V, 2 5 // F0^f{:tA';i/X$4 
Z-tz. ISCT 1 0'#18l<DiafKg]fl8l<2)3K x^;? 

fS&Iil^ttt§Du 1 b e c c o' s 
Modified Eagle Medium(DMEM) 

(gibco) c an & fc . 7 2 i^fF^ © A y * a. ^ - i/ 3 y © 

* LT*J =7 PM - 1 Jft#£-3HTiSltLfc. ^i^Jf E 
L I SACcfc^JfLT, ^yX7 a n 3 aft C 0 S IB 
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? * iz&^ummt hxwimmcbmmt h i gc^n^« 

(d©J§£. 5 PM- 1 Jji&) 0i^ift5 3i^Pl 

mn&Zo b b &&©*£&©*:&. T'l'-FStfR-bh 
I g G S i gma) tick *3 3 — h Ltz 0 7* « y 

*y^*©3K co_s fflBafr g> ©-9- y r^^^Pg^f^ *L 

tu* !l *X7 * ^ t h I g G ( r iI#M£K 
S i gma) ^JlDi/c, O+a^-^a ffttf ft»0fc^ 

£®»«ifc£in*-fco -f y + ^-fa y©8K KiS£#jh 

b h I gG (S i gma) &Mx-tc 0 

-££9 h^y^^^i? b $ ntzc_o_sMMfrb 0*iiS& b 

b li?/i#:©fi3lJ3-o^TE§i£T £> 9 . * L T & <fc -£ ©fi^± 
12 ©J; r> C L/tS!^c5ti./:, 
fcC. + / 7 PM - 1SE**3 - Kt«il£?«fitt« 
$ — vl&v) \ 7 y X 7 ^ ^ h$a fc C 0 S &B M <b © PI 
b h I L - 6 R ^^^-r^^^^^V^Ti!l^LfCc 
ffi&^0»£-©«j£©fc*K r^^> b h I L - 6 R fZ 
Mt 3 « MT18?nt;^ n-^;i/fjj;#; (#% 

Ml) Ccl:9 3 - h l/fc, 7' n y * y ^ © Blifit h I. 
L-6R (SR3 4 4) SJDiLfc. ife^Lfc^. t^^* 
©RfftJRLN * LT#^ x juizm^tzo -fy**-^— »>«y 
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R&yt&a>&^ 7 k*> y *X7 r ^--k"*§£^4-'irc - t h i 

gG ( r ffiftSW ; S i gma) £&iJIlLfc. -i V* * *<- 
a K££#jkL. ^ It 4 0 5 nm-£ffi!&ftg£$I£ 

i; 

M - 1 a Jft #: N 0 4) $ 3 - KtSiiis? C J; S f>7y^7 

x * hJtr$>©-9-y7 , ;i'-e&ofco fl& © 1 ^©t yr;nui 

Vfl^oiil 1 0 7 Ch5I2 0 J; o S HB©T $ y BK£fc£ 

•f <& it fc^ £ £ S h7J'X7x^J'9 yfr&©t>©-c&^fc. 
<^ 1* *l © -9- y 7* /u & „ if- y 7* © f&fu;: £ *j "T 3 I L - 

? p m - i ffi&temm#)r*$> *> N * lt *©&££«£ < 

t5:i^TS«. ft C £ t*. Htgft* 5PM- 

I m^OSEHJ It, EL^v^xPM - 1 Vfi^^ p.— y ft 

c i©e^0iiE«iTfeSo l ii v 

feiSCSt I L - 6 R Ccfc < i^L^c, ^XPM-l tfift© L 

II Vli*0fii 1 0 7 ttffijf 9 SgTtt 

« < v * L t z © ®S k: & if 3 y x k ^ 4-* y y y" y © ^ 
f ft s £ -3 TfeSo v^^pm - l Stfrtt-* 

O L i v iio : ©fife 7 X a* 7+'^^ft^0T\ * > 
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H — ^Pitt. ^"^-HCMV-Vh - HCr. (mi) £ 
lll/Tv £ ©"<^ ^~^^R§©feS (crippled) 
S V 4 orn^-^-iyAyf-Ki^i^n^d h f 
rjt{£?^tft§^-5K:tSCi?^^fCc SV4 0xy 
Ayf-||^pSV2-dH r^^^ - (S. Subr 
a m a n i €>x M o 1 . Cell. Biol. (1981) 
1 : 8 5 4 - 8 6 4 ) j^&ft^L. ^LTSV4 0 7'd*- 
* -o xm$l£ tl« n e o flte^fcftO C r #fi§©£>£ J 

S V 4 OT'Qt-^-CJ;?) ^51$ llUh f r itfe^* H 
CMV-v„ - HCr, c#Akfc. d©§rt^HC 

MV-V„ — H C r i - dhf r's-^-Cv^XPM- 

CHO dhf r (-)«(G. Vrlaub^ Pr 
oc. Natl. Acad. Sci. USA ( 1 9 8 0 ) 7 
7 : 4216-4220) ^2iI©7 , 7XU'DNAtS 
fcS + ^PM-l aLt$58Sf 5fc»®HCMV-V L 
-HC^^ - (HCMV-PMka-gk) &. * ^ 7 
PM-1 Ht$WSfe»OHCMV-V K - HCr. 
-dhf r-<^^ — (DHFR-AE-PMh-g r 1 ;H 
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mm 1 0 ) *) HB#J&Slto8ILfc. DNA (&7'5 * $ K 

C^l 1 0 jtr g /■!) £ P B S # 1 X 1 0 7 M/ml© 0 . 
8ml0Tll3-hK:3jn^^ e 1 9 0 0 V 01E 2 5 // F0| 

SICT 1 0 0 N ® H it IB 10 <Z> ft. 

#10% FCS^tttSAl p ha Minimal 
Essential Mediu mJgife (a-MEM) 10 

I/* K*#*T*f 1 0 % F C S^tF 5 0 0 fi g / m 1 CD G 
4 18 ( G I B C 0 ) & ff-MEMCtiTs d h 

f r + e o + &W$kmnM<DM$lZVt ~> It. MSROWt. 

SftSftfc* n-y^ffl^Tit&^JiW^^Tofc. 2X10- 
M>V H/+t-f (MTX) 4>?01 KOiffiOftN 
*5j 3 . 9 0 g / 1 0 6 mW/H ^ 7 P M - 1 a 0£t#£ 
(PMlk3-7)£gJRLfc 0 
b b I L-6R-NQI L^zJL®Mj&AMMJL&^jL±MJk 
g)|j)CD^T0EL I S Alf 

I L-6R-0k*^-^y>fbI L-6 

^^^tfc. 7* - h £ £ X tfc& M T 1 8 C £ *5 3 - h L 
/Co 7'n y * V nfiSttfflijlA t h I L - 6 R ( S R 

3 4 4 ) itn^iz. &&cd$k c o s ainafr s>0» yry^ 
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T f £/' y £ flu o O + ^'-fa^Ht^ Ifi 
ffiifc^i&R&fco >f y*a-<— »>9 y©^K KlS£(?jL£-iK 

llil. SEifiSb FPM-1 ffiftOttg 

pcRKaii^cDRiiMllifc, :o*ftt±Pc 

R^Mgtf&& (KammanfexNucl. Acid. Re 
s. 17:5404, 1 9 8 9 ) 
C D Remote »©3ft <* nfc kFPR*3-Ft«DN 

h V ffi** a - F -r * D N A * «?j a ^ ^ ^ - c s ^ » - 

y^ti of;, r^U'a 1 y s 1 l&tfFlfl 

<DDN A&ztiznnmmt h d i . 3 ® Lit&tf hh£3 

-Flt*^ k RE I^t,0FR*3-rt«DNAR 
UNEW^&©FR$3-rt«DNA$*ftfiltft5. 
glt^b h D 1 . 3 © L« Vig«*a - Kt5 D N A SS M & 
#Wf -S |5 0 Obp0Nc 0 I - BamHlllt^a 1 ys 
1 l^^!){i}ts ^LTHindHI iCFBamHItl 
i$ftf; P BR3 2 7Klf7^n-^y^Lt7 , 7X? F V 
l-Iys-pBR327£#fc 0 COVl-lys-pB 
R 3 2 7 ^&(DH i n dill - B a m H I if Jt £ > Hind 
III RUBamH IC«k») MM $ftfcp UC 1 9KjfAU 
7* X * F V 1 — 1 y s-pUCl 9 ^#f;. 

US m t F D 1 . 3 © H t! V if 3 - F f £ D N A E8| 
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700 b P ©Nco I - B amH Ilrfr^F 1 0 
frbtyty&L, ^LTH i ndlll - N c o I 7 ^ 7* * - £ 
ffl^Tp BR 3 2 7 0 H i n d 1 1 1 - B a m H I SB ffi K -fr 7* 
^o-^y^L. Vh-lys-pBR32U#t ftC, 
d © 7* 5 * $ K S> H i n d 1 1 1 - B amH I 8Jr ft £ 9 ffi 
L . ^LTHindHI B a m H I <k *) MMZ fttz p 
UC1 9JIf - 1 y s-pUCl 9 

7 7 X U" a 1 y s 1 1 RtfSfcJfc b h D 1 . 3 © 
L II V mm F R * n - K £ D N A gg^J tt b HftCAMP 
ATH- 1 Hi* (Nature 332 : 323-327 
( 1 9 8 8 ) ) © * n t n -C & 3 o Hi £ L T f£ffl L fc . 7° 
K F 1 0 4« © H fllJfc t hD 1. 3©HlViI$3- 
K "T S D N A E M . V . Verhoey&. S c i e n c 
e237 : 1534-1536 (1988) ©Fig. 2C 

El 6 tt N Hi b h P M - 1 © HI! VH0g-A- V a 
y*a-Kt«DNAOff»©fc»Cftffl$ftfc7 , 7'f 
ftOfPCRSajift^C^t. ^^7'7^-7-A (APC 
R 1 ; : 4 1 ) R&mjj7y 4 v - E (APCR4 ; 

: 4 2 ) fcU I0-<^^-l0DNAffi?|CAi7' 
'j^'U't^o A P C R 1 & A P C R 4 it p U C 1 9 ^ 0 
9 - © fc 36 E # (Z & It $ *l tz & s i^A'-f ;pM 1 3 @e^U 7° 
7 >f v - £ ffi Jfl T S C £ 7? § * . 

c d r i fem/gimmm?? ^ v- b ( P hv-i ; ie^j 
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: 43) . CDR2li7 , 7'f?-C (phv-2 ; @2 
: 44) . RCFCDR3 ?£*fi7' ( p h v - 

3 ; S2£!l#-5§- : 4 5) tt4 0-6 Obp0l$$f Ls 1 1> X 
PM-lOHlVllCCDR^n-KtSDNA&tfiC 
DR$3-F^*DNA*filE£fllSDNA*©t h FR$3 

- Kt« D N AE^Jfr&Jflt*. H — © P C RSiSKl^^TKr 
^7 , 7'f?-APCR4iCFi^7 , 7^-D^M^fco ^ 
nPM-lfi)CDR3 IE^!I^3 -KtSD NAltft§ 
H-P C R£j£^£ffSSl. L/Tl-P C R&J&Kl&^T 
^ifr 7* 54v-£lT©7*7'f ■7-C^it^Hff^r7 , V'f-7- 
iltiffitfe. nmiZLT, ?nPM-10CDR2& 
UCDR3*a-Ft«D NA^tftil- P C R£j£*&K 
ttfCv^XPM - 1 ©3jE-r^T©CDR^3 - Kt*D 
NA$#ft5i=P CR4«!fe**nfiiftOPCRgg 
fflrH^-il/tfllll'ft. h P M — 1 

Hiva**a -Kt5D NA^tt^lE P C R£J&%£ 
HindHI RtFBamHna^iftls L~C 
^^MtSfcfeKp UC 1 9 C -9- 7* * n - ~ y I tz # 

HfflJfcfc FPM-1 ^HfVii^n- Kt« D N A© 
ftS0fc»C3l|(Z)^f67 , 7^-phv-l 1 Ph 
v - 2 Rtf p h v - 3 %&J& I /Co ;ft&tt8MI*ltf 

ts i 2 % ** y t ^ y ^ r $ Ky^i^ssi/fc. ^Mtf ^ 

phv-ltt. v^XPM-li#0CDR10 
0 ItVXDfr&birt b F R 1 * © ffifi 2 7 & 3 0 C & 
tf&^*l-r*l©S e ri^Ty r & S e r h T h r 
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^(DmmotztbfcWiftt tltco & 1 0 0 u 1 © P C RSJSIl 
SiJfc£Jl$£ lilOmM Tris-HCl ( P H 8 . 3), 50 
mM KC1, 1. 5mM MgC 1 2 , 250//M dNTP, 
5 0 ng©ff |D N A ( V h - 1 y s - p U C 1 9 ) , 2. 5 
u©AmpliTaq(Perkin Elmer Cet 
u s ) . &tf7'y 4 "7-£#*rLfc, UMfO0phv- 
3 7=7 4 v-Rtf A P C R 4 7 v A ii-© P C R 

SE^ff^s 9 4TCCT1. 5 #r H 1©M*JJ©^ft©iK 94 
t ET 1 #|BU 3 7 'C KIT 1 #F B 1&tf 7 2 "C C T 1 #181 0 3 

oto;^g^Lfc. Ti->;y/giiMill0|g|(!) 

^SHtram 2 . 5 #M-?& fc 0 Sl*ir ^ ;i/©^T©^s 
7 2 *C £ T 1 0 ^H0i^iSS£^lf-,fc. 5 2 3 bp© P 
C R£$^l£ 1 . 6 %i&M&Tlfu-Z>f>vZm^TmmL, 
% LT&lzm — <D P CR K *? W- « 7 5 4 v - t L T ffl 
Ltz 0 

§§- © p c r s^c^^Tft i v g ©ft »3 ntzm— p c 

R£}&%£.tf 2 5 p m o 1 e ©^M0§3&7' 7 -f v - p h v - 
2 £7? -f LTffiJB Lfc. P CR*fttt|-0P CR 

© P C Rgjfcfr 6 0 6 6 5 bp© P C R£j&2g5£7*7 4 "? - p 
hv-1 t & \Z m = © P C R KB C *? ^ T L . L T H 
H0PC R SJSfr & © 7 3 7 bp© P C R £$^£7* 5 4 v - 
A P C R 1 £ £ £f£ EH © P C R £JB C ^ T ffl L fc , UK 
0P CRSS^b® 1. 1 7 2 kb© P C R £J5R%£ffig 
H i n d III RffBamH IfiltLs * LTftClii t 
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U C 1 9 & — IZ-fr 7* 2 u — ~ y Lfco SS^J^S is 4 
N Agg?!l£W ^LTpUC-RVh-PMlai 

d n A£#is-f £ fc» 5 mm^mmm^ pcr/^v 

t>gzftT-C'ift>ftfco a— s?»y r bj ©fc#K $zmWs$£7' 
5 A phv-m4 (Va 1-7 l-^Arg-7 1) (# 
fttKabat6C«ki!«4#l) (ge^!I#-t : 4 6 ) & 
QtAPCR4^ if IS DNAiLT©pUC-RVh-PM 
! a ^Jtcg-p C RRj£C*?^Tttffl Lfc* :®IlPC 
R£j£^^PCR4iH^tiU Htr^^-AP 

«J8 Lfc. Si-P C RRfcfrfc© P C RMLlfcft* 1 . 6%fg 
RjStT^n-xy^^ffl^TWRLs H i n d III R B a 
mHICJ;*) m^L. HtpUCl 9CTf^^--y 
^LTpUC-RVh-PMl b^ifc, Mfii3LT. 
it ^7* 7^"^ — phv-nm (As p - 1-»G 1 n - 1 ) 
(E59#-t : 4 7 ) &tfifMP UC-RVh-PMl b 
^ T A- * 3 y r CJ §a-FtSDNA (pUC-RVh 
- P M 1 c ) £MSt#fc7*5 -f-r-phv-m6 (I I 

e _ 48 _ Me t-48) (SeM#^ : 4 8 ) RtfilP U 
C-RVh-PMl b ^Mlr^t a' — v 7 3 y U j £3 - Ft" 
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•S D N A (pUC-RVh-PMl d) &M&3&7"7 
4 v — p h v-nmRtfiip UC-R V h-PM 1 c £ ffl 
^T/N--i/ g y r ej ia-KtJDNA (pUC-RVh 

— P M 1 e ) LXmmm^y y ^v- P hv-m7 
(Thr-28-^Ser-28. &tfPhe-29-»I 1 e 

-29) : 4 9 ) £j|M pUC-RVh-PM 

I b £ ffl ^ T A - 3 y Tfj $3 - Kti DNA (pUC 

— RVh — pmi f ) %ntz 0 nmwLnmv mm^- <s * y 
?!i£ie?!i#-f 5 4 eft, 

By*3-Kt8DNA0 ftM IZ & ^ T f$ JB L tz 7* v 4 v - 
&tf P CRK]£^i^S5C*t, Biit h PM - l#t#:L 

II V $Ii0f-A- «>- 3 y$a-rt«DNAO it IS © it s 
C D R 1 ||7*7 ^ v - p k v - 1 (ie^!l#-t : 5 0 ) N C 
D R 2 &m7 5 -fv-pkv-2 (SB : 5 1 ) &tf C 
DR3|i7'^v-pkv-3 (E5I## : 5 2) Z&m 
lv ^LT8MS|$ftt« 1 2 %l 'J 7^ ') ^7 ^ F y 

)v±nmmLtz 0 mm®*? izltp cR&BZ'n^tzo m 

— PC RHJft^&l u Mf-30 pkv-37°^^ A 
P C R 4 7*5 >f v-$#^fLfCo P C RSJS^^O 3 5 

0 bp© P C R£$%£ 1 . 5 %i&M&r a d -xy^^ffi ^ 

TfiM u itiz p c RKJSi-*? ttzmur? 4 1 

BamHlS.^'Hindlll umitL, ^ITCDR 3^1 
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m^titzD N A£#W:f £ 5 0 0 bpHrtf^ D N Ai£?!l&£© 
36 £ p U C 1 9 *< £ 9 — k: -9" 7* d - y ^* L . IE L ^ 
E^IJ^Wr « 7*5 * S F D NA^B£U ^ LT&© P CR 
SfcC-fctf *«S!D N A i LT&ffl Lfco IHP C RK&IZ 
fe^T25pmo 1 e ®MM^I§£7' 5 ^v-pkv-2 Rrf 
APCR4^fILfco HHP C REJfcfrfc© P C R£j&m 
^tll, ^Ltr^-fv-p k v - 1 i*ClE3P CRM 
fcC & S 7* 7 -f v - £ L Tffiffl L f:, C L T . H EH P 
C RRBfrb® P C R£$tf£ A PCRir^^-iSC 
US P C R S )S C * § 7' 7 v - i L T if I t f: . 

H£ P C R KlSfr £ © 9 7 2 bp ©PC R£$^£ff §g U 
BamHIfttfHindHI lZ<klOffifcL, % L T D N A S 
?lJ&E (Dfz^lZv UC 1 9^-9-7'^n-^y^LfCo CDR 
2 «*C*?^TISHj&#M<**1^ $ & 2 m© P C RS£ 
M-JJb, /Co HA P C R RjSROf^-t P C R SlfcC*?^ 
pUCl n- -y^$*lf;I5P CRg 

Jfcfrfc© P C RMI^ilD NA? LT{£ ffl Lfc, HAP 
C R S £. El i3 ^ t 7* 7 -f 7 - ti p k ? - 2 & A P C R 4 ? 

TAP CR 1 7* =y >f v-iS^itP C R K B IZ it £ 7* 7 
^-HTHM^w. 8-bPCRS^&0PCR«8ft 
^ill, B a m H I & H i n d 1 1 1 C £ *3 ffiffc L . L- 
T 5 0 0 bp D N A »f ft £ D N A © fc C P U C 1 

9 iZ if -f 9 & —~ y ?° Viz,, IS 5 ffl © ^ n - y © 

f%2ii©^o-y *<jE l^DNAiM^WLT^fco 3 © 



if fc i- m & 
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u - y £ p UC-RV 1 - PM1 a ifttS. £ © !E£lJ £ IE 
: 5 5 C^t. 

Silt FPM-1 L |I V pf ill 0 ffe 0 A- >>' 9 V £ n - 
Kt«DN A ©fE|g©fc 36. ill^7"7 -fv-pvk-m 

i (m&m^ : 5 3 ) z&mLtzo p c RSiS&^se^ifi 

IB©iiO Tfe-o/c. H-P C RgJ&^&^T. ^M^^7°7 
-fv-pkv-ml (Phe-1 l-»Ty r-1 1) RtfA 
PCR4rHv-fiiDNAitt0p UC-RV 1 - 
PM1 aiSCftffll/;. I-PC R£E^£>© PCR4I 
tj£fflgU ^LTAPCRir^^-iSCS-PCR 
££C^^S7'7 v-i LTRI Lfc e H- P C RS£^ 
& 0 P C R BamHlRffH i ndlll C 

«fc $ fi-ft * LT D N AIE JflfciE© fcCp UC 1 9Cf 
7* ^ n - ^ y ^ l, fz 0 d©*n — y£p UC-RV 1 — P M 
1 b t # £ L fc e 

g -It & g> © b [S F^^P 1 )^ ^Xlll (HCM V~T~r 

g * - ? EMM k3 1 g ^ I - ©fESS ( isa i ) 

* ^ vPM - 1 Jfrft © L ^ V mM % 3 - F-TSDNAKM* 
&tf * / v P M - 1 Jjfcfls© H g Viffl** D - Vt & D N A Iff 

H«£f8£-f«cfc'5CRfi-3ftfcHCMVf&^'<£^- ( U 
U#M®:>) H C M V — V L - KCa r JHCMV-V„ 
— H C r ICi f#Alf:» iHCMVl^^^^- ©its-:. 
© #> © HB £ 12 18 (£ . Ma e d a h . Human An t. 
ibodies and Hybridomas ( 1 9 9 ] > 



§r tz % m & 
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2:124-134; C. A. Kettleborough 
£ x Protein Engeneering (1991) 
4 : 7 7 3-7 8 3 C&I3*lt^«. S -< 9 9 — tt P S V 
2neo (P. J. Southern et al.,J. M 
oI.AppI. Genet. (1982) 1 : 327-3 
4 1 ) iiS^^B§. *l/Tft^D^'i ^ L«XttHSi© 
Sl"<^0ef OfcfeCt ht'f h / # p *W /l' X (H CM 
V) rn^-^-itfi y/\yf - (M. B o s ha r t 
Cell (1985) 41:521-530) 

Li^^-tttFitClUjid. H. Rabbit 
t s k> . Carr. TOP. Microbiol. Immu 
nol. (1984) 114:166-171)43 - K "T 

- 1 C 3gj$ (N. Takahashi£>. Cell (198 
2) 2 9 : 6 7 1 - 6 7 9 )*a-Kt«yMDNA*t 

Tl* ©ISSL&HHIIS^ -f 7* £ & & — i§& ( t r a n s i e 
IT 

b h • *• u r & k • ^ x — y • x n y y — is 3 y • 77 

2 I a (HEF— 1 a) ttltllSIfif® 1 ^ T & 

^ *ia:«^<sr©iiiiiST§&S;* ns. thEF-ur 

n ^-^ xy/N yf-0g?iSfttt S V 4 0 MM?' ° * 
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x y ;\ yv-<D Z ftizik^xm I 0 0 T & £ (D. 

W. Kim^ Gene (1990) 9 1:2 1 7 - 2 2 3; 
& T . U e t s u k i S> . J . Biol. Chem. (1 
989) 264:5791-5798) 0 2. 5 kb© H E F 

- i a ro^-^--iyA yy-m®iz, mmfc?® 5 ' 

-Mffiizmt 1. 5 kb© D N A N & — x * 7 y 3 3 
bp. w> — -f y V n y xp © 9 4 3 b Pv x ? 7 y ©^2fl 

1 0 bpfr&JBt*. Cl©^2. 5kb©HindIII - 
EcoRl|fr^7 , 7X^KpEF321-CAT (D. W. 
Kim^ Gene (1990) 9 1 : 2 1 7 - 2 2 3 ;& 

T . U e t s u k i £> . J. Biol. Chem. (19 
89) 264 :5791~5798)^&5J9fflUx*l/T 
P dKCR^^ - (M. Tsuchiyat), Embo 
J. (1987) 6:611-616). K. 0' Hara 
£ . Proc. Natl. Acad. Sci. USA Vo 
1. 78, No. 3, 1527-1531, (1981). 
(R. Fukunaga£>. Proc. Natl. Acad. 
Sci. USA Val. 81, 5086-5090 
(1980)C^n-i^LT, S V 4 0 fHU 7* n * - * 

x y/N yf-$tft§^ 3 0 ObpOH i n dill — E 

c 0 R I»ffr^M§m^TpTEF-l^#fc c 

pTEF-UEc oR ITiftL, K 1 e n 0 w * c >j jt 
5 —-i£lZ 7 j >l>— 4 y L . ■€ L T H i n d 1 1 1 'j y * - t3 JI 
i^L5to iOill^fcpTEF-l'N-^-DNA 
A* 6 ft 1 . 6kb©HindIII -Sma I Bf)t$«l ffi L//c. 
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HCMV-nh-grUEcoRICkO SU^fitftL. 
Kl enoinlS'J^-t'Cck^^-OU -€"LTg 
EMr* «:4E«k»», **« 5 C * ^ Ttt» L fc H C M V 
-1 2h-gr H^7* 7 X5 KHCMV-1 2h-gr 1 

( A E 2 ) £fESLfc. 

KHCMV-1 2 h-grl ( A E 2 ) £ E c o 
R I -JiltLs Kl enow^'J^^-t'fV^-OLv 
*LTH i n d III T'MfbLfco k h r - 1 C$I^^n- F 
3*3 D N Ai28l£#Wr3ift 7kb0Uf>T-£> HEF-U7* 
Qt .^-._ iyA yt-§tttSliIE©l. 6kb Hi 
n d III - S m a I KfrcaiSLTH E F - 1 2 h - g r 1 
:0-s^-t0HEF - 1 a r n * - ^ - • * ^ 
Ayf-fi^ 5' 3 8 Ob P 0DNA£& 

§ ^ pTEF - l^O^^Lii-tfe-jfc, HindHI - 
B a mH I f)t<5:lT#ttS d©H«V«*fcU flb © H 11 

H^b FHfVi8*a-Kt5 DNA^tft^ H i 
n d III - BamHIDNAilt^pUC-RVh-PMl 
a, pUC-RVh-PMlb, p U C - R V h - P M 1 c , 
pUC-RVh-PMld, pUC-RVh-PMle&tf 

puc-RVh-PMi f (mmm i ) & zwo & 

T b5 IB © 7* 5 * $ KHEF-1 2h-gr 1 © H i ndlll 

— B a m H IlfiCjlAl^ ^ft€tlM^^-RV h 

— P M 1 a , RVh-PMlb, RVh-PMlc, RVh 
-PMld, RVh-PMle,^FRVh-PMlf^{| 
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f:, IS^^-RVh-PMla, RVh-PMlb, R 
Vh-PMlc, RVh-PMl e, RlFRVh-PMl f, 

Mtf £ HEF-PMh-gri«s *n j ennmi& t b p m 

-lSftHlVMA-^yraj, r bj , r CJ> 
r d J , r e j Rtf r f j N afctf c v <; X P M - 1 Jftft H II 
Vffl«$3-Kt5DNA^tti. 

LII^I^^^ ^-HEF-1 2k-g k fc «k 

HEF - 1 ff7*n^-^ iyAy^-iJi^tft§|!] 

3. 0 kb© P v u I - H i n d III H E F - 1 2 h - 

g r 1 b ® Hi L N *l/T*iW5e#^Ttt»l/fcHCM 
V - L 11^^^^ ^-HCMV-1 2k-gkj^6©»7. 
7kb0P vu I - H i n dill gjffr £ iS*§ IT H E F - 1 2 
k-gk5|/c, H||i|' ; :^-HEF - 1 2 h — g r 1 
®iz>& tnmiZ^ HindHI -B a mH I |JtiLT#S 
tSHEF- 1 2 k-g k*0LiVf«^3- KtSDN 

i^?§S, & & . 7* y X ^ KHEF — PMh — g r 1 N 
HEF-1 2h-gr 1 (08) ©EFlar7°D*-^-pf 
J$ (Pvu I - H i ndlll gfrJt ) CJ;?)HCMV-pmh 
-g r lOHCHVrn^-^-ii (Pvu I-H i nd 
III SrJt) ^SSft* S d £££ $ ttfiLfc 

Hff$ t h LH V««|*a -ftSD NA^ttt^ H i 
n d III - BamHIDNA©f)T-£pUC-RVl-PMl 
a&tfpUC-RVl-PMlb (MMM 7 ) ^^«J*)ffiL % 
^LTHEF - 1 2 k-g k0H i n dill - B amH II 
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fiflf Atv Ztl^ftZt^l^? ^-RVl-PMlaR&'R 
Vl-PMlb$|/;o IS^^-RV 1-PM1 aRtf 
R V 1 - P M 1 b . HEF-PMk - gk ItZtlZtl 

mm&t f lii vmm r a j r b j N t^c^^PM 

-1 LlVfI$n-Kt5DNA^ft§o 7*7 
X^K HEF-PMk - g kit, HEF-12k-gk (M 
9) ©EF 1 a7'v*-?-WM (Pvu I - H i n d 1 1 1 
StM") C^HCMV-pmka-gkQHCMV/n*- 

?-mm (Pvui-Hindin mx) 

^ tiz£t) wm Vtz b<DH&Z, 

i i ) 

S V 4 0 HfT?j7*n * - ^ -fr h x y y -iS£fl£E££-f 
r7^U'pSV2-dhf r (S. Subram 
a n i to. M o 1 . Cell. Biol. (1981) 1: 
8 5 4 - 8 6 4 ) (ATCC3 3 6 9 4) £ S p h I &IFP 
v u II nmfc L . K 1 enow*'J^7-t , ?7^-'fy 

^LTSBlgLtP SV2-dhf r-AEiftfc 
(Ml 0) o HCMVrnt-^-, H«VS«^3-Ft 
SDNA&UtFr-l Cfi^3- rt^DNAlttt 

3 . 7 kb® E c o R I §fft£. E c o R I IZ £ 
ftCiOHCMV-PMh-g r 1 to jfr'EJ 9 i& L . COgff 
E c o R I - Bit pSV2-dhfr-AE £li L 
TDHFR-AE-PMh-g r 1 £ # „ 
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HEF - 1 cr 7 , at-^--iyAyf--$ffl^§Hii 
3§^£ ? -Izm^TmiU®^* # -%ttMl>tz (Hi 1£# 
lOCi) o HCMV-l 2 h-gr 1 £ A 5fc ^" 5 #J 3 . 7 
kb©EcoRI®rft£. EcoRI-SftpSV2-dhf 
r — A E tm& L X DHFR-AE-1 2 h-g r 1 £#fc 6 
DHFE-AE-1 2h-g r 1 # © d h f r iE?!l £ < B 
a m H I BamH IC«ki»*«jfl;, Klenow 

dhfr c DNA^tf t§^j4kb(DP v u I - Ba 
m H I UrJt £ C 0iitijt$ ftfc DHFR— AE— 1 2 h — g r 
1 ^ b®*) Hi * 1 2 L/c R V h 

-PM1 f - 4^&©Jij3kb0P v u I— BamH I gJfJt £ 
litTDHFR-AE-RVh-PMl f £ i#/c . 

±8e©3ca$n^7"7x$ Kiu^fogDSt h pm- 
ummt v p m- i is;#©l«r#h«*3&£*-<5«.h e 

F - 1 or ^ -£_C_0^«£ 111$^ Kite $ ( c o - t r 
ans f e c t) L fc . i$M!Sil/T^> 7 PM - 
©LlIR^'Hil^^^-r^^HEF - 1 o-^^ - UPS 

ansnH^mKteSiLfe. 3Ht, ^ginift^nys: cos is 

Mfr h <D%i&%MV>, L T E L I S ACd;*) (1) itt* 
tUg GfiiftOtKO^t, &tf ( 2 ) I L - 
6 R *© I g G ©t^^ir o^T##f t 
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n £ -9- y 7>U £ $ h £ . EL I S A C J; *K t h I L-6R 

-.©k f i l - 6 ®&&%mwi' ^m^womtmc-o^x^ 

© — # (RV1-PM1 aXBRVl-PMl b) ^ 

7PM-1 ffifrKm&mm-r & (hcmv-pmji 

- g r 1 ) C_0^iM£!f B#im§Kilir<E, d i Ki ck *) % 

si«^k fpm-1 ffi&hm Yvimo 2 mmo^-iy a y © 

§¥ti5£*T-3*: 0 + ^7PM-lSi#L«&O t H 

( H C M V - P M k a - g k Rtf H 
CM.V-PMh-gT 1) Mlt^fffeSlkfc. 3c?f M 

0C_OS.«li?ffi ^ bbIL-6R->© 

»^k:o^t©«3Ek:*^Tx Siit h P m- 1 Mfr Ltl 
0A { -i? 3 y r a j fr* * ? P M - 1 ffift L 0 1 nmx h £ 

ZtZ^LtZo L L £ # 6 . gf&Jfc t h P M - 1 ffifc L g[ 
©ys-v/" 3 yr b j«khiL-6 R ^©^fi£H!fffi^ 
Ml/S^^fc. 3ft&08H^^ FR3*F©feE71© 
7 * ~/l/7 5 ~ ^ (CAMP.AHTH — 1 H (Dfe»C*ttr$ 
ftfz k h R E I #£#£3* £ ) ^^ni/y (^38 k 1>RE 

iRot^nPM-i £ ) ^©gflsttfBfi&tt 

liib FPM-1 fiiftHg Vff J$©g* fi)A-i< 3 y $ 
SfftSftOliC^^t^ h PM - 1 jftftLtf V 
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nmm* h p m — i m^nmcb^mt s 6 as®-** * - 

0lo (RVh-PMl a, RVh-PMlb, RVh-P 

Ml c, RVh-PMld, RVh-PMl eXttRVh- 

PM1 f) ^tFSi^t h PM - 1 ffi#L a y 

Taj ^^^-r^.^^^ - (RV1-PM1 a) C cfc HO 

StBB^H^^KtetH-rsciiCJ;^. SfllJifcfc h PM - 1 
— I. 
l*HHVfi06iI©A->>" g y^fFffiLfc. SUBS*. 

* / 5 P M - lffift L II&^Hil^^IJ-r 9 ~ ( H 
EF-PMk-g kRtfHEF-PMh-g r 1) (1^1 

7 s - 9 - tfTsk-t t Z h C £ *U±\ t h I L-6 R^ffig^C 
O^TOMSC^l^s Sff figb h P M — 1 

a y r aj Rof t h pm - i ffifa h fi 0 /n - c; 3 y 

r f j « x 7 PM - 1 fit#:LSRCfHlSil|!"e&^fc. 

[fliit h PM - 1 ffi#*_C_0_S»IIB±i*fr LT 
rarOAil^tfiSLfc, t6*)-&> COS j IS h 
©igifc£ 1 0 0 k d # y h^^m^-iiii^S (Ami c o n) 

* m ^ T »j§ L it o «iLfc«»«rnTOA7#D-X 
(AffiGel Protein A MAPSII+ v K 

B i oRa d) £ ffl T fig? L „ f|5|t^ii\ 

igife £ s 5 ^ y k ** y $ ^ om^Wimmiz £ <o ¥&Hb $ n & 

7* a -r 4 yA7*'a-^*7AClffl[//;. :0*.7i«fl 
5 ^ y K ** } ; 7 A 0^£-£1Sj$T'$:& L s * LtUtC 5 ^ v 
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y -k y h U — $ — (Centr i con 10, Ami co 

3 y r a j iSiit h H^V®i0A'-«>* 3 y r a j , 
rbj, r C j, r dj, Xtt r f J iii^i^ Sfi 

L II © r a j A->>" 3 y + Hi© f f j A'-5/ g y^l|&^ 
&£*&©#!§$ t FPM-1 ffi&Xfc o fc. d © *> © tt. * 

/7PM-1 mwtnm^ t h i l - 6 r ca^ts cm 1 

ML-6^tHL-6R K^t§0^Ift^ (M 1 

4 ) o 

- i V1M1I 

5 4&tf 5 5 ) © 'J 3 - rt«DNAE5»flfl) 
-f y h n y%m%T £ fc». VHI««3-Ff«cDNA4 

101^^^-RVl-PMl aRtfRVh-PMl f £ 

C O s ail»CHifr3gggg*lfc. 4 8HFII> ^RNA^l 
|gl,(Chirgwin£>. Biochemistry (i 
979) 1 8 : 5 2 9 4 - 5 2 9 9 ) * L X t *J * ffiffc V 
pI ^ © P C R i7 — n y ? IZ -o ^ X IB it L it <fc -5 C L X — * 
c D N A -£$©*:#>£ 5 0 g ©£R N AZM^tz. 3ffilf© 
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P C R 4 -7-£^it U * Lit. L E V - P 1 

(I2?!J#-f :60)&tfHEV-Pl (8B^## : 5 8 ) 

«*7*5 >f 7. Kt-EEIfttfB a m H I * t 

H E V - P 2 (@B^!l#-t : 5 9 ) ttH i n d III SPffi&tf 
AT Glfen K y © 89 © K o z a k 3 y t y f xE?lJ^tt 

LT^fflL/Co 1 0 0 * 1 foOP C REfcfctt 2 ObM T 
ris-HCl (pH8. 8), 1 0 mM KC 1, 1 0 mM 
( N H 4 ) z S O * , 2 mM MgS0 4 , 0. 1 % Tri 
ton X-100, 0. 1 nOBSA, 250//M d 
NTP, 2. 5u©Vent DNA*'')/7-t* (B i o. 
Labs, U. K. ) N 5 0%O-*c DNA^iSEtll 

tflZ 1 0 Opmo 1 ef^ourH^-Rwr?-! 

v-*#^TLfe. #PCRfa-7'H5 0 je/ 1 OltlT'l^v 
*LT94tKTl. 5 #m<DMW(D&&<DWL, 9 4tHT 
1 #lffl x 5 O'CCTl #ISIK.tf 7 2 *C C T 1 © * 4 2 n> 
KJfc£ 3 0 ®ff^. * LTJfcC 7 2 *C CT 1 0 #fS4 ^ * * 
^-Mfc. L«Vf««tftS 4 0 8 bp0PCR4jDtlS 
&.?>* HII Vfli^tft 3 4 4 4 bp© P C R £$$f£. 2 . 

0 %ffilS[j&T # D-x?r";^ffi^t|SU •£ IT B a m H 

1 Rl? Hi n d III H^^IftLx ^ITpUCl 9^^ 

*l -F *l P UC-RV 1 - PM 1 
a-3RtfpUC-RVh-PMl f - 3 £ H fc . 
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fiib VPM - lStfcL«Rtf Ha®Vffl«0DNAE 
#9 BASSO'S:* 7" 7 4 X K^-gjJSR^T^ •fe7*^-gPfii^ 
^"T^ 3 £#91 tofrCS o fc : 5 4 &tf 5 5 £ 

(in R N Affile 1 0%) #\ H«VS«ft®:n 
^0itKIlIt'Sffl$n5 (mRNA0|9 0 % ) « - 

Lfc 0 hivssco^t, mify'y ^-NEW-SPl 

(EMf : 6 1 ) S.0 t H9^r 7 4 7-NEW-SP2 (IB 
M#-^6 2 ) *&J&Vfc. Z<D7v 4 v-£D N AB£?l]T G 
G GTG AGA^DNAEJJTGG GTT CGCJI 
|i« c PCRKJSC^frttc DNA(D^n-i^CO^ 
TfflBL^fflO T?* -o fc#\ if ID N Att 5 0 ngCD pUC- 
RVh-PMl f-3T-&*9. ^Ltry^-ttHEV- 
P2iNEW-SP2, XttHEF-PliNEW-SPI 

2ffl©PCRgKfr&©PC R£$%£ 2 %{gHi*T#n 
-xy^ffl^t^IU * LT P C RElfcfiJfcCs&^Ttt 
|Lfc t 0. 5 // g0$-P CR4ill^ttt§ 9 8 // 1 
© P C R SJS%R.^ 5^^-yb©Vent DNA**'J/ 7 
9 4TCCT2 #ISk 5 0XCT2 ftWllktf 7 2 X IZ~C 
5 #1S! -f ^ * a — h L . ^l/t^C 1 OOpmo 1 efo 
0HEV-P lr^^f v-R^HEV-P 2 7'7-f 
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& tz o pcRf a -y$3 o // i © ins t a <^ > ^ l t 9 4 

'C KIT 1 #1BU 5 0 *C KI T 1 ftmiktf 7 2 *C KIT 1 #R8© 2 
5 -9- 4 2? ^ © P C R KI # N ^ LtftC7 2 tKt 1 0 # RS 
W y + a h Ltz 0 

7U-Ft-«**PCR7 , 7^-REI-SPl (SB 

: 6 3 ) &tf R E I - S P 2 ( IE : 6 4 ) 

^TiJtfc. Rr^'f v-ttDNAEJjCAG GTA 
AGG^DNAffi^iCAG G A A AGGC|i^ SP 
CR£jR&U -TJS^-B Li VSI^KID^T© 4 0 8bp©DN 
AfrttRtf H II V SIJiKI'^T © 4 4 4bp©DNAHJr)t£2. 
0 %^gill*T**n~xy;P^ffl^T^|gL, HindllU 
^BamHIC^^iftls ^ LTBB?!l&£©;fc fepUCl 
9Ct7^a-iy^LtpUC-RVl-PMl a - 4 & 
tKpUC-RVh-RMl f - 4 £ # , 

RVh-PMl f 0H i n dill - BamHI®TJt&. P 
UC-RVh-PMl f-40H i ndlll - B a m H I I 
iifiliASIiilJ;^ RVh-PMl f - 4 £ % tz o 
liit h P M — 1 JftftLfgV pI^O -f V h a *l 

A - V 3 V r a j © ie?!J £ 5 7 KI ^: L „ t 

h pm - i ini^Hii vmmo-i y v n y^^s$n^^-^ 

g y r f j ©@E?!l£Se?l)#-t 5 6 est, 

nifeM i 3 . mmm ^auki2-2o ffife l m v mm 

SDN A ©fESg 
S»JSt h AUK 1 2-2 0£tftL£lVfl$£:2- Kti 
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D N AOfffiOIg^H 1 6CSt, £#M £ & 5 k h tKfo L 
|Vfi^3 - K-T 5 itfe^fcU UlSiPXH i n d III Rtf 
BamHl8B&£JB^TpUCl 9*<^*-Cffl#&$ftT 
8 IB© P C R7"7 4 ( A~ H ) Zmmi-, % 1 © 

p c r cj; 9 n vjB**3- k:t sate?* 4 •ovmrntzft 
znz'ft&wtz c d RUStoitfc^ffiai^w-r * 4 o 

^^r? -f "7- B , Cii^ D05' 115-2 0 b P 0 D 
NAE^iffllS^l^o 4l0llPCRtt, -etlftl7" 

BiP, CiG s RtfD <!: H$Ml>5, P 
C R A - EttFRUn-FU B — FliCDR 1 £ 

FR2£3-K-rs 0 A-EBrfr®3' ffliB-F8ffr©5' 
fflttl 5-2 0 bpfflilft^t^Ot, dft^trtt* 

its-rs c: iA^nrn^ss. MSdc b-fkm-w:. cdr 

LT. C - GBrfrtt* CDR3iFR4*3-Kt« 

4 ^©gJrJt©>li££JS£fT^ fcgK 7 v 4 -? - A&tf 
H*lBi5?C:J;*)N JE^< 4 <o 0 »f it *§ & © *^ 
£ © il 2 © P C R C cfc o TJfifl L T < 3 o Z 5 btltz 
H 2 ©P CR4WSn 3 O0^fjf£ C D R £W H 
i n d 1 1 1 RtfBamH I © fg QlWl, P U C 1 9 *« * * - C 
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*)r-f $ d - cu y if t & o 

$ blZMfaffilZtt, mmt LTllick h P M — 1 iKfoL 

H V $JM * - V a y r a j £ □ — F't^ D NA^7*7 X 5 K 
pUCl 9CjfA3*lt^*7 , 7^^ KpUC-RVI-P 
Ml a - 4 %J% ^tzc 









7° ^ ^ -7- 


e m # 




A. REVERSE 


83 




E. 1220 - Lib 


66 




B. 1220 -Ll 


65 




F. 1220 - L2b 


68 




C 1220-L2 


67 




G. 1220 — L3b 


70 




D, 1220-L3 


69 




H . UNIVERSAL 


82 










"7— 1 2 2 0 — LI, 


1 2 2 


0 



-L2RCFl 2 2 0 -L3CO^T}t 8MlI$ttl 2 

1 0 lf-?0PCRI£M2 OmM Tr i s-HC 

1 (pH8. 8), 1 0 mM KC1, 1 0 mM (NH 4 ) 2 S0 4 , 
2mM M g S 0 4 , 0. 1 % Triton X - 1 0 0, 

0. 1 u g <D B S A , 2 5 0 //m d NT P, 5 u © V e n 
t DNAI') / 7~t* (Bi oLabs. U . K. ) , 5 
OngCDpUC-RVl-PMla-4 D N A N ^ LT# 1 
OOpmo 1 e s 0 Hif # & ^ 7' 5 4 L 0 # 
PCRf a-7'tJ5 0 1 ©UtyfiT-a^. ^ IT 9 4 t H T 

1. 5 ftm<DmW®m&(Dik. 9 5 0 °C Z 
T 1 ftmRtf 7 2TJIT 1 ^f H 1©SlE€ 3 OtO luff ^ N 
* L T * C 7 2tCTl 0 # ISM y+^-FL/; 0 

if fc & m ft 
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2 5 2 bp (A — E) , 9 6 bp ( B - F ) , 1 3 0 bp ( C - 
G ) Rtf 1 2 3 bp ( D - H ) ©# P C R£j&%£ 2 . 0%© 
ffilB J& 7 # ° — X ( F M C , Bio. Products, U 
SA) y/l/*J&^T»»t,fc. "r«*>3. #DNA®rtf-£# 
f 3 7 # n - X £ 3D *9 M * Is T 6 5 # C C T 5 #l§!i§I& 
-ft L«K LT3tl£|sJiSrft<2) 2mM E D T A&tf 2 0 0 ■« 
Na C Uttt^2 0«M Tris-HCl (pH7. 5) 

L T 1 mM E D TA^tttS 1 OmM Tris-HCl 
(pH7. 5) C&JBLx ^ltPCRl8£j£C*^tfffl 

0. 2 0 g 1 © P C R£$c$3$.0' 5 =l~ y V 

©Vent DNA*^7-*'*ttt«9 8// 1 ©P C 
RRfc** 9 4 -C CT 2 #|BU 5 0 t KIT 2 jhl&tf 7 2 *C 

C . # 1 0 0 p m o 1 e © A (REVERSE) & £>' H ( U 
N I VERSAL) 7 5 << "? —%M7L~ZKBWL% 1 0 0 u 1 
£ Lfcg. :tl550/(I 0 ^ IT 9 4 *C C 

T 1 #18U 5 0 *C IZX 1 ifrlBIRtf 7 2 *C KIT 1 #lgf0RJ&£ 
3 Of O >Mt * L T & C 7 2 'CCT 1 0 #!£H 

v^X^ey * n - * A UKl 2 - 2 0 0 L St © C D 

R #gHfi$*lfc L« V««* NA*tft5 5 

58bp0l2PCRffl4^U^2. 0%fii*7A'n-^7" 
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^£ m ^ T ft IS L . ^LTBamH IR^H i ndlll flJ; 
^filfc&s pUC 1 

ffi?!! £ fltffi L x pUC-RV l - 1 2 2 0 a^i/;. # £ ft 
fc L«VS«©7U Kffi?!IRtf**i£ a-Kt5K^^" 
KE8I£E?83I 7 1 C^t. 

2 - 2 Ofit#L0Vf|«^#WrS H i n d III - B a m H 
I D N A glftf" £ -t 12 7* 5 X $ FpUC-RVi -1 2 2 0 a 
fr&30*)ail/> L Sif£5!^ ? - H E F - 1 2 * - g k (D H 
i n dill -BamHlMcSAL, If ft ft b h AUK 1 
2-2 0 mfthm V««/f-5? a y a ©ffc^*** * - T & 5 
RV L - 1 2 2 0 a^ifCo 
IM 1 4 . g«j)$b FAUK12-20«tftLgg>ft3i 

C O (t rans i ent) 

mm®, thAUKi2-2o m& l mzmmt & ^ 0 * - 

R V l - 1 2 2 0 a / 512-20 jftfr H m&¥k&t 

Z,^? ? HEF-12h-grl (HSI^J 5 ) K J; 9 C 

0 S*fflBS£PB#^@Ste&t S £ £££ *K Si^t h A U K 

1 2-2 OSifrLaA-^B y r a j CD iMi £ ?T o fc . tfi 

COSii^ 1 X 1 0 7 ffl/ilCS £ <k *5 K P h o s 
phate-buffered saline (PBS) 

ssl, zammmmmo. siikdna (#r?x $ rc 

o^Tl 0 ji» g) SSOifc. Gene Pulsar^S 
(Bi oRad) 9 0 0 *>h (V) N 2 5 v-f 
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V n 7 7 v y Y ( V F ) (DflflCtA^^^^Afc. 
lfii:t 1 0 #ISf0@«J8IBI©#K i^H 3 *'^^ 

£#^3-3 D M EMU (GIBCO) 2 0 m HI fln x. . 7 
2 1$^ ©4 y+^^-*>3 y©8K Jt#±'?f£^#K 

181 . X & - 2 0 *C f £ T Jl H# 59 j?r jfc L- <> 

§g3jffe&%'I^& (EL I SA) Ecfc &fc hiifn;&©£g 
^yX7x^ h $tL3fe C O SilOtllf ^ E L I S 

ACJ;!)I£LT> * > 5 $ *IT ^ * - i * *B 

I g G ( W h o 1 e molecule) (Sigma) £ 

7 -^_ y * ^ - a yRffft^ © 7 foil } ) * 

X77 ^_^_^^t4'gi-t h I g G ( r tg#M#K S i 
gma) %mz-fco O^^-> 3 yRCFt#0l> 
a««*SlI^feo y + v LfcgU 5IS£ 

fjht-eLT 4 0 5 naCi? 88 3£ l/fc. ^ 

TftM t- h I gG (S i gma) £ffl^fc e 

bML-6 r ~*<Dm&m£mmir z isr.it> <Dm**mm%. 

(EL I S A ) 

h v 7X7 * * h Sftfc C 0 SM^£©±Yt£ E L I S. 
ACJ; *> i^lts tlfc k hfitftft^iftK I L - 6 R 

KtS^t,»*^5^**3E^fc. *nlM--©*§£©f£ii}©*:^ 



WO 92/19759 



PCI7JP92/00544 



91 

7 , i'-^MTi8-?nt^ v-i-^mw (mmm 1 ) 

- h L.tZo 1% B SAT* 7*t3 y 2 Ltz&, 
7L b I L-6R(SR3 4 4) £7* h £ fltl *. 0 

L T m 7* ^ - h © & 7 x ;u izlJQ 7L tz 0 << V * a. ^ 

I, 

- b h I gGHl^CWfc, A V * a -< — i/ a y & & 

*£©#. £5t«»ifc£Jm;ifco -f y*^—> 3 y©gu r 

C ©£S3I£III 1 7 C^to SfllJdc t hAUK 1 2-2 Oia 
L m * - V a y r a j £ * J 5 1 2-2 0 tn. ft H II © ffl * 

HL-6R KlM-T -S^^3^-&|^£^L. 1r y 7* ^ © ^ Jg 
R#«C 4 0 5 niC&tf <S&3fe£*<2HbL^ y 7* + C I 
L - 6 R K*t:T 3 *IT ^ ttfc. * 

fc. d b h A U K 1 2 - 2 0 mfa L II© A 

- V a v r a j ^+/ 7 AUK1 2-20 in; ft L«iB»C 

HI 1 5 . bh-9-7^-ri (HSGI) ay-feyif 

xEaigJB^ asanas b h i 2 - 2 o ijtfoEmmfcz-omm 
mmm 1 3 r^Ltz^mtnmiz lt, AUK12-20 

Jftft H II V ©CDR£b h if 7* ^ ^ - 7' I © 2 y ± V * 
FRitTftSSiit hV H a 4 2 5 (Ket 
tleborough£>> Protein Engines 
r i n g , _4_, 773-783, 1 9 9 1 ) C^ttLfc. S 
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■fx Silk f-V„ a 4 2 5 (±§fi:£!ff*. Fig3)?3 
- Kt^ H i ndlll -BamH I D N A gif £ 7* 5 X $ 
KHCMV-RV„ a -4 2 5 - r l;fr&«J*)ffiL^ pUC 1 
9 ^ — © H i n d III - B a m H I £ *9" 7* d — ~ 
y^*L. pUC-RV„ - 4 2 5 a$#f;, d *l £ D N 
AitTfffitfc, PCRCll^8l©rH7- (Al 
-HI) 7*7 <f -7- 1 2 2 0 - H 1 fcfc. CDR 

1 O^IR^T hr-28^6Ser-28 CDm^Zm&t 
5iCffOl> r^v-l 2 2 0-H3«CDR3© 
S er-94^6Arg-94 ^©£££St$3"* 
^twX-T -f V VTz* 7* v A 1 2 2 0 - H 1 , 1 2 2 0 - 
H 2 &ff 1 2 2 0 - H 3 fcU **L*tL 8 MSXSttf 1 2 % 

-f-?-0*i? i/^-^ k ge?»j © & 0 *c & s . 

Al. REVERSE 83 El. 1220-Hlb 73 

Bl. 1220-H1 72 Fl. 1220-H2b 75 

CI. 1220-H2 74 CI. 1220-H3b 77 

Dl. 1220-H3 76 HI. UNIVERSAL 82 

P C R ©&#». if MD N A£LTpUC-RV„ - 42 

5al«IU HII C D R^ffiffl7*7 -f £ LT±IB© t> 

©£tlffl LfcKfl-ttHifcW 1 3 C|B*Lfc© tSTfc o fc. 

AliEK BUFK CliGK RtfD 1 iH 1 07* 

PCRSE^jft\ Ztl^Hl 8 6 

bp ( A 1 - E 1 ) , 7 5 bp ( B 1 - F 1 ) , 1 7 3 bp ( C 1 
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-Gl)Rtfl05bp(Dl-Hl) 0#H 1 P C R£$t? 
£2. 0 %<Dt&m*7#v-X¥Jl'tZXm^L, ^012 P 

c r mm&mfc&^Tmm lk 0 mmm i 3 izx^Ltz^^ 

IZfti,^ & 0 . 2 // g ©_LtESf§ 1 P C R£$^£ffl^Tlfl 2 
P C R (PC RliSJS^tt 1 ) ?nAUK12 
- 2 0 HII VMM C D R #&jfi$ t h H II VMM 

^ttt« 4 9 5 bp0PCR4i||$# N 0 %{& 

I*TA'D-xy;^ffl^TfIlf;. L T B a m H I & 
H i ndlll £ £ *3 fi§ 8&ftfcBamH I - H i n 
d 1 1 1 f^^pUCl 9-<i?^-jr-9-7'^n-^y^L. & 
«iS£!l£5t!& LT, pUC-RV„ -12 20a £ # 0 

t hAUK12 — 20 J/tftHfl Vfl^ 

^ cfc < -mr z%mfrw.^ft$ntz 0 z omit, mmmt 
v pm- imfr®wmmizMMtK-?tzmi%Kx7'7 j *v 

£ <9 ^M$*fco MUm^y' 7 -i ^ - £ LT . SGI-SP 
1 9 7 ) Rtf S G I - S P 2 (ie^J#-t 98) ^ 

£$Lfc 0 Z 0 7*7 -f DNAie^ljAAG GTG 

AG C$ D N Ai^fA A A GTC AGCC*i«, PC 

Rfcmo&ftiz. mm&fttmmizft^, simdna&5 o 

ng©pUC-RV„ - 1 2 2 0 af**) % ^Ltr^v- 
tiSG I — SP 1 i UN. I VERSA L ( j£?lj#-t 8 2- ) . 
UUSGI-SP24REVERSE' (E^J#"t 8 3)0 
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-xy;^I^TfiU ^ITP C R^!^SJSi3*?^T^ 
M # 0 . 2?g®ilPC R 5 u © V e n 

t DNA**'J/7-€^tft5 9 8 ^ 1 © P C R SJSSi 
£ 9 4 'C CT 2 5 0 *C 2 #18k &tf 7 2 *C C T 5 

#]SM y**^- F HiSE^ftofc, *LT&Jw 1 0 0 
pmo 1 efo0UNI VERSALR^REVERSEr 
7 4 v-£fln?U 5 0 ^ 1 9 4'CJIT 

1 5 0 *C (wT 1 ^FhHL/T 7 2 t {IT 1 #M©i£ 2 P 

C R £ 3 0 -9- 4 ? toft (r^ Lift}: 7 2 "C C I 1 0 #1SN 
y^^^-FL7i 0 i!2PCRT!#£*lfc4 9 5 bp©DNA 
©rJt£2. 0 %(BH*T^D-^y;i/^ffl^T^|gL. Hi 
n d III RtfB a m H I IZ <k *0 mitL, Zft% P U C 1 9 

UC-RVh - 1 2 2 0 a-25lt 

&t^T. It^t FAUK12-20 fit* H « Vfl^^n 
-Kt«DNA$tft5H i ndlll - BamH I D N 
A©r#-£-bt2 pUC-RVh -1 220a-2ck^^J^tBL,v 
H il§£5! ^ ^-HEF-1 2 h-g r 1®H i ndlll - 
B a mH I 8ffiK:*Al^ h A U K 1 2 - 2 0 St* 

H m © 5? a yaOlS'C^-'CiSRVH - 1 2 2 0 
a £#fc e 

SltJ&h FAUK12-20 StftHi Vf[«0ft0A-i7 
a y ( b ~ d ) $3-Kt*DNA^ffjtt«fcfeC2fflffl 

iliip c r 7* 7 4 -e-^-^^Lfco #p c RSJSttirsa 
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r b j £ 3 - K 5 D N A © fl?$ © fc «> N 2 |0i 1 PCR 
C * ^ T . UNI VERSALrMv- (EJ!l#f 8 2) 

7* 5 4v-l220H-mla 7 8). 

REVERSE 7* 5 4-?- (IJHtf 8 3 ) t U 
il^r^7-l 2 2 OH-ml b (@e^!l#-^ 7 9) 0# 
PCR 7' 5^-7-. iO'CilD N A i IT0 p UC-RV„ 
- 1 2 2 0 a^^fe, ^tlftl 2 0 2 bp&tf 3 2 3 bp©H 

1 P C R£$tf£ 2 . 0 %ffi»jg7#ti-xy/l/£ffi^T« 

mm, mmoKB&fttmmizm 2 pcr ( p c Riiss 

*#tr ) £fr^. 4 9 5 b P ©£$^ ( A-e; 3 y r b j ) ^ 

|#^ 0 d *l £ H i n d 1 1 1 -BamH IKJiOHftLs L 
T. p UC 1 7'^D-^yi?'t v pUC-R 

V H - 1 2 2 0 b$#fc„ 
Pl^er LTs ^£&§fc7*7 WT-1220H-m2a (E 
8 0). 1220H-m2b (E?!l#-t 8 1 ) & 3 
O^ill^ilp UC-R V„ - 1 2 2 0 a?I^TPCR 
a V r c j ^3-Ft2DNA) Hi 
ndlll RlFBamH I-eiftU p UC 1 9 ^^-(DH 
indlll - B a m H I SPt£ C # A L T p U C - R V H - 1 

2 2 0 c £#fc e $ 6 Mmm%7 Hv-l 2 2 0 H- 
m 1 a (E?8## 7 8 ). 1220H-mlb (£?fl#-J§- 7 
9 ) R&mmt LT©pUC-RV„ -1220c$I^T 
PCR £$$3 ( A- * 3 yd) Z ft£ H i n d III & 
UBamH ITvi-fLLTpUCl 9^>?^-©H i ndlll 
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- B a m H I WMZlzWAt 3 : P U C-R V. -1 

2 2 0 d$#/Co 

& *? . r 7 X$FpUC-RVi -1220b* Ca-F 

7 $ / ^ie£ij&tf n - Kt-5K^ KE0J&E8I 

8 4CiLv pUC-RV„ - 1 2 2 0 d*C3- K$ 
ftT^ SSfcJS* h Hi V r dj 0T ^ / 

fc(^T*. jg*f$^ FAUK1 2-2 0 jftfr H fg © 3- A - V 

3 yof&^^-^flm-f <5fc«>C Siit h auk l 
2-20 StfrHS V®«*3 - Ft«DNA*tt'Hind 
III -BamH Iifr^pUC-RV„ - 1 2 2 0 b, P U 
C-RV„ -1220c. R»'pUC-RV„ -1220d 
J;f)II?)ffiL^ Hllfigi^ ^-HEF-12h-grl© 
Hind III -BamHI ffffiKljf A kT. #^f— ^ a ^ © 
|S^^-RV, - 1 2 2 0 b, RV H -1220c. & 
[FRVk - 1 2 2 0 d£-£*l-?*lf#fco 

^jjfcfli 1 6 . Siib h 1 2 - 2 0 fi&®M* ®Jl=Jl g 

H2-20 jji#;Hl$iIt§ 4 11©^^ 

- © 1 o ( R V „ -1220a, R V „ - 1 2 2 0 b, RV. 

- 1 2 2 0 c JfcttRVi - 1 2 2 0(1 ) h 
AU K 1 2 - 2 0 mftLmZftm?*^* V L -12 
20a43J;^CO S »Ug£l^*t3g!ffl£SI*r 5 d t IZ £ *> . If 
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ff$b h 1 2-2 0 SifrHffi Via*© 4 a»©A-^* a ^£ 

C0S»B* + ^7 1 2 - 2 Ofiiift 
LaR^Ha*^***"***- ( H E F - 1 2 h - g 7 
lRi?HEF-12*-gO oT*>|s|if^!ff|£8ILfco 
b h I L - 6 R ^©IS^K.oi^T Offline Wfi^c t 

h AUK 1 2-2 OmfcL&tnm&t h AUK 1 2 - 2 0 

tit ft h a © i? a y r b j . & § <o t h a u K 1 

2-20 fit ft L il £ H $j& t F A U K 1 2 - 2 0 H a © 
A- >>' 3 y r d j ioa^HC <fc -5 t H 2 - 2 0 

fitftfcU ^512-20 fit ft £ E^0*S£«ft£5K L fc, 

220 HiMMilMi 

v^^^y^n-^ ;bfitft A U K 1 2-2 0 © H II V a* 
£M^t@IsHS©^^b hfitftte. ? y/N'^ t-'-^ "L 
e e d s " © fft * «k *K HAXTfe^fc (J. Immun 
ology 1 39, 2496-2501, 1987, SL 
Elf cell hybridoma 21/28 
®mOLt £filfts iHS^ffi^Itt F i g . 4, 5C 7$;| 
Se^lJ tt F i g . 6 5;IB1) „ Sf«b F s 1 e 1 2 2 OHI 
ft H II V mm © Sit £ s H A X fit ft © F R MM t ~? *3 X * J 
? u-j- ^ fit ft A U K 1 2 - 2 0 © H a V MM © C D R £ ffi 
^ T It -9 )t • 

?nt^n-^^#AUKl 2-2 OOH'SVfS 
OCDR^t'SSlSt h 1 e 1 2 2 0 H fit ft H II V 



$f fc £ /£ ft 
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439 b P 0slel22OH fffcffc H II V vIM% 
IDNA^#« 2 1 b P ©S1SglH££Wf & 9 0-9 4b P ©I 
$©6*©*y^5t^^*^K (s 1 e 1 2 2 0 h 1 ~ 6 ; 

8 6-91) £3HtTf£tt LtZo * V 3 

V** FCDWttffc&tz*). 2 &*lii©l£§i^T&t^ m 

2 0 IZTFto 

P C R&£ffl^Tll 2 0 IZmtKBZ'if'O c -r«t>-&6* 
©•&$* U Ix*?- K^M— P C x.-7' izm*-. 

m l © p c R&iS^fTd o 2o0*yrf3?n 

2 ) &tf B (IB?!l#-t 9 3 ) I20PC RKBZ'if 

iEL < y=f^^i'*^K©**« 

miTZ Z So #&*lfc*«^£fitMl'. B a mH I 

&tf H i n d III Ccfc tifb^v P UC19^^-Ht7' 
2 u— ~ y ? l,T is — 2 x y x £ft 5 * 

S#S^JJ3«. 100 raM Tris-HCl (pH8. 3), 
5 0 mM KC1, 0 . 1 mM d A T P , 0 . 1 mM d.GTP, 
0. 1 mM dCTP, 0. 1 mM dTTP, 1. 5 rail Mg 
C h Rrf 2 . 5 u©DNA*'J/7- -fe'Amp 1 iTaq 
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(Perkin Elmer C e t u s ) 'J ^ 

X 0 U* f- Y 5 p m o 1 e^##-r^9 8 a 1 ©SSI^tl 
£ 9 4 T 1 . 5 ^f H l0^ft^. 9 4 *C 3 #|Sk 5 0 t 2 rftfSK 
7 2 *C 5 #Fb1 © £fc £ 3 if- A 2 )l<'rt ^ . & £ 7 2 *C C T 1 0 
#FeSH y*a-<- f- t/:, K 5 0 //M0^^rv^-7 

- A& J;CF B £ 1 v 1 f 8 0 // 1 0tiTll\ 9 

4 *C 1 . 5#|BJ©g!?ftgK 9 4 *C CT 1 #|8U 5 OtCTl 
fl-IBU 7 2 *C 1 #|§J © £3 Of ^;i/fT^> i^T T 2 
tt'l 0 #|SH a *<- h Ltz. 4 3 9 bp© P C R£$^l 
*1. 5 %®teifc;&7#n-*y;i>£ffl^Tffif»L. HPBB* 
IBamH I £ £ H i ndlll C J; *> ?S ffc & n pUCI 9 

&*lfc*n-y£pUC-RV„ - s 1 e 1 2 2 0 H a i L 
/c 0 Z © 7° 7 ^ ^ K 4> C 3 - K $ n T ^ 3 S fi $ t h s 1 e 

1220 Hia^©Hii vffi*^-s; 3 y r a j ©7 * y mil 

* ft* a - KtS5?i? ix ^- ^ K S2?!!^IB^J#-^ 94C 

Hfttic thlel 2 2 0 (slel220H) 
fit#H« V«**3- K^*Jl€K^*#^r^* H i n d III 
-BamHI D N A|fr^ P U C - R V« - s 1 e 1 2 2 

0 H ai^ffil, HII^^^^^-HEF-1 2 h - g r 

1 © H i n d 1 1 1 - BamH J^iiClAU RV« - s 1 
el220Ha£#fc c 

m« t Fs 1 e 1 2 2 0 HSt#H«V ®$ © fife © V 

3 y ( rbj - r dJ ) zitto^ 2 ^ommmmr 
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7^v-slel220Hml (E5U#-f 9 5). &tf s 1 

e 1 2 2 0 Hm 2 (E£0##9 6) #PCRg 

J& T . ItMl 3T*^T^§V e n t D N A I ') J 

a y r b j R&'x-->* 3 y r c j tilg £ L T © 

pUC-RVh - s 1 el220Ha, 50pmo 1 e 0^ 
MR 7* 7 -f v — s 1 e 1 2 2 0 Hml$/;tts 1 e 1 22 

0 H m 2 5 0 p m o I e 0*3© 7* 5 -f v - B $ttf ^ 
SM^i^Htl. 5 #IS!©^1f 0^. 9 4 *C 1 5 
0*C 1 7 2 TC 1*03 OfO^CSlSC^tfv * E 7 
2 *C T' 1 0 #Fh1 4 V * a *<- h L fc o 2 3 5 bp £ fz it 1 7 8 
b P 0£j&$j£ 1 . 5 %<Di&m&T# P-^y^*ffl^T» £ 

fg 2 © P C R£Jft© r? 4 £ Lit ffi LfCo tftt> 
5 0pmo 1 e (D^i/H ?-Ai> 0. 2 // g 0 P 
C R % M ?L , pUC-RV„-slel220Ha* 

Uli lis I2PC RKm^Vf^^ 4 3 9 bp©£j&$3£ 

1 . 5 m*7*'n-X^r;H!«I, B a mH I Rtf H i 
n d 1 1 1 tijEipUCl § 9 — 9 v — z.V tfl, 
T. **l-e;MSJKfc h s 1 e 1 2 2 0 HSi#Hfl[VlS«A- 
^' 3 V r b J X & r c j £ 3 — Ft?7'7 a $ F'pUC-R 
V h - slel 220HbXttpUC-RV H - s 1 e 1 2 

2 0 H c £ # fc o 

h s 1 e 1 2 2 0 HfjiftHH* ViiA- .•>* 9 y 
• r d j *3-Kt§DNAtt^0iCltftSLfc. IIM i 
UOpUC-RV, - s 1 e 1 2 2 0 H.b$ffl^fc, ^ M 



mm 
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mmr ^?-s 1 e 1 220H1112 & ^-?-b 

£ 5 0 p m o 1 ef-3ffl^TSIl<DPCRgj6$3 OtO 
n/fr fc. i^tlfcl 7 8bpOPCR4it$l. 6 %0{g 
»J&7# n - x^/i/C «fc 0 fffSS U i2OPCR07'7^ 
-il/Tl^fc. :(Dr^v-i50pmo 1 e®|^7' 
7-f?-A^^T|20PCR?|fl\ 4 3 9 b P ©DNA 
®T#£#rt:, Z HZ, »8U BamH IRO^H i ndlll 
CTifliip UC 1 * ^ 

# 9- K Se^J £ L . p U C - R V h - s 1 e 1 2 2 0 H 
d £ to ft . 

HfltfiRt h s 1 e 1 2 2 0 Hl#Hi0^A-i/ 

3 y®%m-<2#-%mmtztzib, mmst v s 1 e 1 2 

2 0 Hgi#HgV|Sa$a- Kt«DNA*#t?B amH I 
-Hi n d III 8Jr#*£pUC-RV„ - s 1 e 1 220Hb, 
pUC-RVh - s 1 e 1 2 2 0 H c N & «fc # P U C - R .. V « 
-slel220Hd £ k?)^)<3{l}Ls H * ^ - H E 

F-l 2 h-g r 10H indI.II - BamHI SB&K: J¥A 
Lts S-fSSa*** RV„-slel220Hb, RV„ 

-s 1 el 220Hc& £ fctfRV H - s 1 e 1 2 2 0 H d £ 
<?: tlZtltotz. 
$ FT 

ii^t h s i e i 2 2 o nmfaHm%%m,t & 4 88© 

^**-©?50lo (RV H - s 1 el220Ha, RV, 
-s 1 e 1 2 2 0 H b , RV„ - s 1 el 2 2 0 Hcifctt. 
R V « - s 1 e 1 2 2 0 H d ) £ «fc N tH2- 
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2 0 ffiftL8t££3B-r S * - R V L - 1 2 2 0 a$I^ 

t c o smmzmmM'g&m-f % z tiz^v , mm® t f s 

1 e 1 2 2 0 HE*HlVff(D4il0A-->*3 I 
L-6R-0IL-6 ©fB£*lWf SfcAC^TffttL 
fco :®iS€M2 1~2 4Cit. d*l£©*g^kU 

& © T* 2b 5 o 

JtfB 0:*i(s BJ C «fc *l Hf . *^7Llil/<ttSS 

itt^S^t h I L - 6 RCtS£"f 5fB;*j£«i&l'T^5. 
^^T*^BJtt. *0#*fl>ttft*HtJ£kT^*IR<K lffl 

##M 1 . aQ-'J F-v M T 1 8 © ftm 
fcHL-6 RtZftTZ^S 9 n-*/i/ffi**&0"$*<5^ 

ML-6 R£&^-r«-7$xTffiK£ifc©»KLTf£KL 
o "f & "5 n Y . H i r a t a £ . J. Immunol. 
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Vol. 143, 2900-2906 ( 1 9 8 9 ) VZ £ 
ftT^Sm^ FpZipneo I L-6R^Si£{:S 
^T?nTailiCTLL-2 (ATCC TIB214) 

4 1 8 £ ffl ^ T x ^ y - - y if ? s c t C £ *3 &9 B3 & fc 9 ft 
3 0, 0 0 O|0t h I L - 6 R$Ht§Ili^#/co 
3 ©*H!B&#c£ CTBC3iltS. 

CTBC3ii*tiK:t,tRPM] 1 6 4 0*T*g# 
LTi£#SSfflB&£ P B SttffijRCJ; <9 4 ISBfe^L. 

fc X ft K> ft o 

izm^ t** v x * u y y ij a -^^ffl^T#M® p 3 u i m 

I L-6 Ri^t Mil^J URKAT 
(ATCC CRL 8163)^ r^U'pZipn 
eo I L - 6 R IZ& *) b v 7 * 2 h * Lt| 
Slrm^ tL^cliBS^X ^ >i - ~ y LT. >) ft 1 0 0, 

o o o mo i l - 6 R%mmt zmw&zntz* 

£N J B C 8 Lfc c 

N P - 4 0 T* $3 B§ M 1/ N J B C 8 ^IS^-T #Lfr L 

n p - 4 o nmmmmistz j uRKAT$giLs^gt*4 

8 Lfc, /W 7*U F-vMT 1 8 14. IiStii^i 
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^xmmmmnm^y^' f^ouc 1990^7^ 

1 0 H «lW&Wi§ 2 9 9 9 f (FERM BP-299 
9 ) t LT^fe£*lfco 

2 . aO'U F-7PM1 OfEIg 
kML-6R IZttTZ * J V u~--j- JUm&ZSimt £ ri 
4 7*y K-v^MtS/;fe, mWt fc h I L - 6 R 

^^0iC ITitl} LtZo 3 X 1 0 9 ®<D t 
(I L-6 R£gHM) £ 1 ml® 1 % f s*c \ ~ 1 0 mM h 
i;i^;-;P7^ylit (pH7. 4), 0. 15M Na 
C 1 l ■» PMSF ( 7 ^ -^7 

|g L ;W 7* 9 F-vMTl 8CJ;»)4f SftfcMTl 8 fnl 

a r m a c i a) IZlgmtZfti ~? Z •£ tz , 30MT1 8 

7 r n-x 4 B £iftt2©M^Sftf£M£-f § £ 

tlZ£*) N t7?n-x4Bl0MTl 8 fjft ft C h5 12 "I ?f -ft 
Lfc I L-6 R£*£££-frfco -fe7rn-X4B t!^#M^ 
£)^Lfc!g5K£&^E£3:t-^ -€-LTSe P harose4 
BilMTl 8 ffiftZftLTm&l'tc I L - 6 R^^ili 

HlffB0^l§lI^M^T B ALB/c?n^l jarac i m 
rj-;p£J8^T#gi)IIMP 3 U 1 tM&-£L#> 
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^t±i^^0. 0 1 ml® P r o t e i n G -fe 7 y n - 
X ( P h a rma c i a) £ L T «f» © ^ n 7* »J 
y £ P r o t e i nGt77n-^C!S|-& L fc« f&2f. 
5 *S - J ~yiz<k*) rt8B8»3 *ifc 1 0"fi©U2 6 6 

TIL-6R^77^T-f IIS Lfco 35 S - / * * 

-vtzmmzntz i l - 6 v v&m&v-z 

1^ 3_htE© P r o t e i nG«fe7r n-xCkOftSaK* 
L«K * tttfeS^ S D S - P A G E C «fc *) L tz . Z <D 
I L - 6 R <Zftm&3K.&&t StJt^^^^-r -5 Hi© 

;W 7*U r-vPM l ttI*ft#R»&*I*SEffW£»rK: 
7*^7. b &&© £ iEl 9 9 0 *7^10HCx 

2 9 9 8 ( F E R M B P - 2 9 9 8 ) t L T ^g£ $ 

3 . Mlj F-7AUK1 2-20, A U K 6 4 
- 7 R A U K 1 4 6-1 5@ffl 

feSISi LT nj?#ft I L - 6 R ( S R 3 4 4 ) Y a 
sukawa, K. h © > J. Biochem. 10 8 , 6 
73-676, 1990. C 8B» 3 ftT ^ S # £ C ft T SB 
SSL*:. 

t%.t>*>, N-m&fr £> 3 4 5#@®n K y*<»jh3 K y 
C «fc t) gift 3 *l T 5 I L-6R*3-Pt«cDNAH 
ft^7*7X5 KpECEdh f r 3 4 4 KHO (5E2 

7) «cnyx7i^ ^©h^yx^^i? h $ n 



WO 92/19759 



PCT/JP92/00544 



106 

tzmmzmfommm ( s f - o =ytmm) ^rmmv. 

-£ L T % h ft & Jiffi £ H F - L a b 1^ ($V-) £ £ 9 $1 
IL^HB 1 ue-5PW*7A&tfPheny 1-5P 

w* ? j^iz&iommvtz. mmtsntzvsm®. i l-6 r&s 

D S — PAGEt$ — a'V F^^LfCo 

ALB/c AnNC r j $ X (B*^l^T) 
1 @©^3§MS^ 1 0H/?niLTFr e u n d 
^T^i/^yh (Bacto Adjuvant Comp 
lete H37Ra,Difco) tglZJ&T&M * 

LTznzti&wo&M® 2 mmik& 3 iiia&K:. f r e u 

ntKDT^T^'a^^F (Ba c t o Ad j uvant 
Incomplete Freund, D i f c o) 

vtzo mnftmmft (mwm&M) &m=m&m<D 1 

^(I^J^ ^ LtG o ldsmi th, P. K. , Ana 
lytical Biochemisty, 117 , 5 3- 
6 0, 1 9 8 1 . izmm^tlXl^^miZ^t^XE LISA 

miZ£*) ftffihtz* SR344 (0. 1 ti E /ml) 

* LTiHBOf&«$nfctt»**nK:3III^fc. SR 3 4 4 C 

g£ L fc v $ * I gG£i'4-*©Jn;-^'?*I g G / T /l' * 'J 

*X7r^-fe' ( A X P ) ( Z Y M E D ) & T ;i/ # U * X 

77 ^_^-^^g (s i gma-1 0 4) ^tll Life. 
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M.m#<D$L- s r 3 4 4 mfrommzmuLtcWt, mmftm 

l&ttfr h 3 B ^ £ v 5 IZC© B ALB/c?^ X ^ h M M *ffl 
^ifco (P3U1)£25:10 
ib^T'*M£L. PEG1 5 0 0 £ffl^Tlfe-&L. * LT 2 0 
OOiS©^x;i/4JT?o. 7 ~ 1 . 1 x 1 0 6 iSffi / £ x rt' 0 

mmm&xmmLtz 0 v xjufrt><D±mz. sr 3 4 4 ci 

^•■r^^-n^Ofl^^o^T (R 3 4 4 Bi7yb^ iSt 
Si-ftX^ >j -~ V?) % &CFSR 3 4 4 iIL-6Ri 

0*S££E^-f 3 zti $> omti^-o^r (il-6/s il 

6 R^^-m^T y -fe >f (RB I A) CU) ^^J--y^' 
& S> L o 

±12 0 S R 3 4 4 mm 7 v ± -i It & © W. £ L X (t -o fc . * 
0 fft v # * I g (Cappe 1) ( 1 u g /ml ) C«J;?)3 
-h$n^7*Ix-h (MaxiSorp, N u n c ) £ 1 % 
BSACi^D^L. -t LX 1 0 0// 1 / x ;i/ © 
7' 'J K- v^#±^^^*lk:^Jd Ls * CM KIT 1 nflilH 
^a^-Ht ri"- h^Bfe^L/c^. 20ng/ml© 
S R 3 4 4 £ 7 JLJUlzm*-. «€■ LtlfiCT 1 HflSH ^ * a 

9 Jit JI 3 ft fc S R 3 4 4 015s 5ty Mfi S R 3 4 4 I g 
G (#2, 5 p g/il) . * 0 !ji 5 k v h I s G-7 
')*X7 7 ^-t' ( A / P ) (1 : 3000, Tago) R 
V^mS (1 nig/ml, S i g m a - 1 0 4) O^Sn. ttfC* 
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*lCg&<405-600 nnfO^MOiiCJ: *} Efi L . 

Hff|20 R B I A LTfr o fc, M T 1 8 SifrT a 

— h L fc 7* U — F £ 1 0 0 n g /ml 0 S R 3 4 4 ( 1 0 0 // 
1 / *7 x /i/ ) T *i L . ^t/TlfiCTUIIlO+a^- 

7* V K - v _bYi& 5 0 1 / 1) x ;i/ © fc** jf- y - 
I L - ( 2 0 n g/nl) «tnfn©fi*«:B* 

Xhl/7'h7t--^y-A/P (1 : 7 0 0 0 , PIERCE) 
RtF*f^t§lf ( S i g m a - 1 0 4 ) £gs2JHL. 4 0 5 
-6 0 OnBfOWI^lItS^iK:,};^ SR 3 4 4 C 
b*** y — I L — 6 0fi£$J£LfCo 

y£ftitL^ ^LTSR3 4 4i I L-6 £ 0 £ t 
§3i(DA^f 7''J K - -7 9 n - y „ tS^^AUKl 2-2 
0, AUK1 4 6-1 S&JFAUKe 4-T ;flFK:SR3 
4 4il L-6i© * if LS^A^f 7*'J F'-v^n- 
y A U K 1 8 1-6 

ig|g_k0fllffl HTfg& 

*^bj« t ml-6r izMtzumm* 

Z <Dffifc1Z&^T& fc hSt*© VfB«0 CDR^kHL- 
6 RCiftS?*^*; ^o-f^OCDRCk^SI 
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7*37 b^$t^M^ 1 3 mm® 2 ©^ft$ fttz$k%.m^® 

^It^W : National Collections of Industrial and^Marine 
Bacteria Limited 
: 23St Macher Drive, Aberdeen AB2 1RY, UNITED 
KINGDOM 







7R 






H 




col i 


DH5 a 


pPM- 


hi 


NCIMB 


40362 


1991^ 2 £120 


JL_ 


coli 


DH5 oc 


P 12- 


h2 


NCI MB 


40363 


1991^ 2 i312B 


JL 


coli 


DH5 oc 


P 64- 


h2 


NCIMB 


40364 


1991^ 2 £120 


1^ 


col i 


DH5 a 


Pl46 


-hi 


NCIMB 


40365 


1991^ 2 n 120 




coli 


DH5 oc 


pPM- 


k3 


NCIMB 


40366 


1991^ 2 J! 120 


JL. 


coli 


DH5 oc 


Pl2- 


k2 


NCIMB 


40367 


1991^ 2 ,8 120 


JL 


coli 


DH5 a 


p64- 


k4 


NCIMB 


40368 


1991^ 2 ^ 12B 




col i 


DH5 a 


Pl46 


-k3 


NCIMB 


40369 


19913: 2 ^ 12H 



: B*I^liO < fcjfrUm 1 th 1 # 3 ^> 
3ft£ft<Di£jis; SIM g?f£B 

MT18 FERM BP-2999 1990^7.^100 

PM 1 FERM BP-2998 1990^7^10 0 
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UB90Q 

I2?!l©^£ : 40 

ACTAGTCGAC ATGAAGTTGC CTGTTAGGCT GTTGGTGCTG 40 

mm^- : 2 

ge^J©^$ : 39 
If ©ifc : 

ACTAGTCGAC ATGGAGWCAG ACACACTCCT GYTATGGGT 39 

nmm : 3 

12M©:B$ : 40 

&®» : -** 

ACTAGTCGAC ATGAGTGTGC TCACTCAGGT CCTGGSGTTG 40 
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E?»* : 4 

: 43 

ff Oft : -*« 
B^fOW^JSDNA 

ACTAGTCGAC ATGAGGRCCC CTGCTCAGWT TYTTGGMWTC TTG 43 

mttt : 5 
BE?0©S$ : 40 

nmom - mm 

£31 

ACTAGTCGAC ATGGATTTWC AGGTGCAGAT TWTCAGCTTC 40 

wm^ : 6 

: 37 

mmcom : %» 

^!©«S:^)RDNA 

ACTAGTCGAC ATGAGGTKCY YTGYTSAGYT YCTGRGG 37 
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: 41 

IBM 

ACTAGTCGAC ATGGGCWTCA AGATGGAGTC ACAKWYYCWG G 41 

BBWf" : 8 
ie^!l©^$ : 41 

M©gfc : -MM 

ACTAGTCGAC ATGTGGGGAY CTKTTTYCMM TTTTTCAATT G 41 

E51J#-S§- : 9 
12^11©^$ : 35 

«<Z>& : -** 

mi 

ACTAGTCGAC ATGGTRTCCW CASCTCAGTT CCTTG 35 
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E*»* : 10 
mm®M£ : 37 

ACTAGTCGAC ATGTATATAT GTTTGTTGTC TATTTCT 37 

E?8#-t : 11 
ie?!l©fi$ : 38 

ACTAGTCGAC ATGGAAGCCC CAGCTCAGCT TCTCTTCC 38 

i&m^ : 12 
fi»l©fi$ : 27 

Hoik : -*a 

GGATCCCGGG TGGATGGTGG GAAGATG 27 



WO 92/19759 



PCT/JP92/00544 



114 



mnm : 13 

iB^!l©^$ : 37 

mmom : @& 
«<z>ft : -*ti 

ACTAGTCGAC ATGAAATGCA GCTGGGTCAT STTCTTC 37 

mm^r : 14 
12?!)©^$ : 36 

iS^J©S^:^DNA 

ACTAGTCGAC ATGGGATGGA GCTETATCAT SYTCTT 36 

mm^ : is 

12?!]©^$ : 37 
I2#I©M : @£ 

I2^fl©l!II : MDNA 
@2?iJ 

ACTAGTCGAC ATGAAGWTGT GGTTAAACTG GGTTTTT 37 
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e?s*# : i6 

imo&Z : 35 

nmcDm : mm 



mi 

ACTAGTCGAC ATGRACTTTG GGYTCAGCTT GRTTT 35 

ISM#-t : 17 
@2^J©^$ : 40 

nmom mm 

IB?lJ<Z»f :-&$DNA 

mm 

ACTAGTCGAC ATGGACTCCA GGCTCAATTT AGTTTTCCTT 40 

wm^ ' 18 

ie^lj©^$ : 37 

ACTAGTCGAC ATGGCTGTCY TRGSGCTRCT CTTCTGC 37 
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ws&m% : 19 

: 36 

mmw. : \m 
mom - -*ti 

mmomm-.&mvuA 
mm 

ACTAGTCGAC ATGGRATGGA GCKGGRTCTT TMTCTT 
ie?U#-t : 20 

nmo^ : 33 

mmom • w& 

ACTAGTCGAC ATGAGAGTGC TGATTCTTTT GTG 

mm^r : 21 

gHM©^$ : 40 

mom : 

mm 

ACTAGTCGAC ATGGMTTGGG TGTGGAMCTT GCTATTCCTG 
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mmm : 22 

mWmZ : 37 

mwm : its 

ie?o©aii:^DNA 
eh 

ACTAGTCGAC ATGGGCAGAC TTACATTCTC ATTCCTG 

WMm : 23 
SS^!l©fi$ : 28 

nmcom : mi 

GGATCCCGGG CCAGTGGATA GACAGATG 

@B?!l#-t : 24 
ffi#J©£3 : 393 
@e?!l©M : ttK 
«(Dtt : -*H 

f£ffl<DW& i cDNA 

mm 



PCT/JP92/00544 
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$u — v : pl2-k2 
IMft : 1..60 sig peptide 
61.. 393 mat peptide 

mm 

ATG GAG TCA GAC ACA CTC CTG CTA TGG GTA CTG CTG CTC TGG GTT CCA 48 
Met Glu Ser Asp Thr Leu Leu Leu Trp Val Leu Leu Leu Trp Val Pro 
-20 -15 -10 -5 

GGT TCC ACT GGT GAC ATT GTG CTG ACA CAG TCT CCT GCT TCC TTA GGT 96 
Gly Ser Thr Gly Asp He Val Leu Thr Gin Ser Pro Ala Ser Leu Gly 

1 5 10 

GTA TCT CTG GGG CAG AGG GCC ACC ATC TCA TGC AGG GCC AGC AAA AGT 144 
Val Ser Leu Gly Gin Arg Ala Thr He Ser Cys Arg Ala Ser Lys Ser 

15 20 25 

GTC AGT ACA TCT GGC TAT AGT TAT ATG CAC TGG TAC CAA CAG AAA CCA 192 
Val Ser Thr Ser Gly Tyr Ser Tyr Met His Trp Tyr Gin Gin Lys Pro 

30 35 40 

GGA CAG ACA CCC AAA CTC CTC ATC TAT CTT GCA TCC AAC CTA GAA TCT 240 
Gly Gin Thr Pro Lys Leu Leu He Tyr Leu Ala Ser Asn Leu Glu Ser 
45 50 55 60 

GGG GTC CCT GCC AGG TTC AGT GGC AGT GGG TCT GGG ACA GAC TTC ACC 288 
Gly Val Pro Ala Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr 

65 70 75 

CTC AAC ATC CAT CCT GTG GAG GAG GAG GAT GCT GCA ACC TAT TAC TGT 336 
Leu Asn He His Pro Val Glu Glu Glu Asp Ala Ala Thr Tyr Tyr Cys 
80 85 90 
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CAG CAC AGT AGG GAG AAT CCG TAC ACG TTC GGA GGG GGG ACC AAG CTG 384 
Gin His Ser Arg Glu Asn Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu 

95 100 105 

GAA ATA AAA 393 
Glu lie Lys 

110 | 

mm* : 25 

ffimogtS : 405 

sma>m : mm 
mom : -*® 

imomm : cdna 
mm 

mm®mm 

fu — y: P l2-h2 
ffiWl. ' 1..57 sig peptide 
58. .405 mat peptide 

EH 

ATG GGA TGG AGC GGG ATC TTT CTC TTC CTT CTG TCA GGA ACT GCA GGT 48 
Met Gly Trp Ser Gly He Phe Leu Phe Leu Leu Ser Gly Thr Ala Gly 

-15 -10 -5 

GTC CAC TCT GAG ATC CAG CTG CAG CAG TCT GGA CCT GAG CTG ATG AAG 96 
Val His Ser Glu He Gin Leu Gin Gin Ser Gly Pro Glu Leu Met Lys 
-1 5 10 
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CCT GGG GCT TCA GTG AAG ATA TCC TGC AAG GCT TCT GGT TAC TCA TTC 144 
Pro Gly Ala Ser Val Lys lie Ser Cys Lys Ala Ser Gly Tyr Ser Phe 

15 20 25 

ACT AGC TAT TAC ATA CAC TGG GTG AAG CAG AGC CAT GGA AAG AGC CTT 192 
Thr Ser Tyr Tyr He His Trp Val Lys Gin Ser His Gly Lys Ser Leu 
30 35 40 45 

GAG TGG ATT GGA TAT ATT GAT CCT TTC AAT GGT GGT ACT AGC TAC AAC 240 
Glu Trp lie Gly Tyr He Asp Pro Phe Asn Gly Gly Thr Ser Tyr Asn 

50 55 60 

CAG AAA TTC AAG GGC AAG GCC ACA TTG ACT GTT GAC AAA TCT TCC AGC 288 
Gin Lys Phe Lys Gly Lys Ala Thr Leu Thr Val Asp Lys Ser Ser Ser 

65 70 75 

ACA GCC TAC ATG CAT CTC AGC AGC CTG ACA TCT GAG GAC TCT GCA GTC 336 
Thr Ala Tyr Met His Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Val 

80 85 90 

TAT TAC TGT GCA AGG GGG GGT AAC CGC TTT GCT TAC TGG GGC CAA GGG 384 
Tyr Tyr Cys Ala Arg Gly Gly Asn Arg Phe Ala Tyr Trp Gly Gin Gly 

95 100 105 

ACT CTG GTC ACT GTC TCT GCA 405 
Thr Leu Val Thr Val Ser Ala 
110 115 

BEWf" : 26 

: 381 

mmom mm 
mom : =stm 
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8e?!i0^i : cDNA 

mm 

?ti — y: P PM-k3 

: 1..60 sig peptide 
61.. 381 mat peptide 

MM 

ATG GTG TCC TCA GCT CAG TTC CTT GGT CTC CTG TTG CTC TGT TTT CAA 48 

Met Val Ser Ser Ala Gin Phe Leu Gly Leu Leu Leu Leu Cys Phe Gin 

-20 -15 -10 -5 

GGT ACC AGA TGT GAT ATC CAG ATG ACA CAG ACT ACA TCC TCC CTG TCT 96 

Gly Thr Arg Cys Asp He Gin Met Thr Gin Thr Thr Ser Ser Leu Ser 

1 5 10 

GCC TCT CTG GGA GAC AGA GTC ACC ATC AGT TGC AGG GCA AGT CAG GAC 144 
Ala Ser Leu Gly Asp Arg Val Thr He Ser Cys Arg Ala Ser Gin Asp 

15 20 25 

ATT AGC AGT TAT TTA AAC TGG TAT CAG CAG AAA CCA GAT GGA ACT ATT 192 
He Ser Ser Tyr Leu Asn Trp Tyr Gin Gin Lys Pro Asp Gly Thr He 

30 35 40 

AAA CTC CTG ATC TAC TAC ACA TCA AGA TTA CAC TCA GGA GTC CCA TCA 240 
Lys Leu Leu He Tyr Tyr Thr Ser Arg Leu His Ser Gly Val Pro Ser 
45 50 55 60 

AGG TTC AGT GGC AGT GGG TCT GGA ACA GAT TAT TCT CTC ACC ATT AAC 288 
Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Tyr Ser Leu Thr He Asn 
65 70 75 
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AAC CTG GAG CAA GAA GAC ATT GCC ACT TAC TTT TGC CAA CAG GGT AAC 336 

Asn Leu Glu Gin Glu Asp He Ala Thr Tyr Phe Cys Gin Gin Gly Asn 

80 85 90 

ACG CTT CCG TAC ACG TTC GGA GGG GGG ACC AAG CTG GAA ATA AAT 381 

Thr Leu Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu lie Asn 

95 100 105 

ffiZm^ : 27 

: 411 

nmom : mm 
g<z>» : -*ti 

W$®W& • cDNA 

mm 

mmomm 

#n — y; pPM-hl 
WWl : 1- .54 sig peptide 
55. .411 mat peptide 

EM 

ATG AGA GTG CTG ATT CTT TTG TGG CTG TTC ACA GCC TTT CCT GGT ATC 48 
Met Arg Val Leu lie Leu Leu Trp Leu Phe Thr Ala Phe Pro Gly He 

-15 -10 -5 

CTG TCT GAT GTG CAG CTT CAG GAG TCG GGA CCT GTC CTG GTG AAG CCT 9G 
Leu Ser Asp Val Gin Leu Gin Glu Ser Gly Pro Val Leu Val Lys Pro 
-1 5 10 

3? & * M ffi 
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TCT CAG TCT CTG TCC CTC ACC TGC ACT GTC ACT GGC TAC TCA ATC ACC 144 
Ser Gin Ser Leu Ser Leu Thr Cys Thr Val Thr Gly Tyr Ser lie Thr 
15 20 25 30 

AGT GAT CAT GCC TGG AGC TGG ATC CGG CAG TTT CCA GGA AAC AAA CTG 192 
Ser Asp His Ala Trp Ser Trp He Arg Gin Phe Pro Gly Asn Lys Leu 

35 40 45 

GAG TGG ATG GGC TAC ATA AGT TAC AGT GGT ATC ACT ACC TAC AAC CCA 240 
Glu Trp Met Gly Tyr He Ser Tyr Ser Gly He Thr Thr Tyr Asn Pro 

50 55 60 

TCT CTC AAA AGT CGA ATC TCT ATC ACT CGA GAC ACA TCC AAG AAC CAG 288 
Ser Leu Lys Ser Arg He Ser He Thr Arg Asp Thr Ser Lys Asn Gin 

65 70 75 

TTC TTC CTA CAG TTG AAT TCT GTG ACT ACT GGG GAC ACG TCC ACA TAT 336 
Phe Phe Leu Gin Leu Asn Ser Val Thr Thr Gly Asp Thr Ser Thr Tyr 

80 85 90 

TAC TGT GCA AGA TCC CTA GCT CGG ACT ACG GCT ATG GAC TAC TGG GGT 384 
Tyr Cys Ala Arg Ser Leu Ala Arg Thr Thr Ala Met Asp Tyr Trp Gly 
95 100 105 110 

CAA GGA ACC TCA GTC ACC GTC TCC TCA 411 
Gin Gly Thr Ser Val Thr Val Ser Ser 
115 

: 28 

g2Fd0:g£ : 393 

swam : mt 
mom : 
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%m<DWM : cDNA 

mm 

^ n — y : P 64-k4 
#gfe: 1..60 sig peptide 
61.. 393 mat peptide 

ATG GAG TCA GAC ACA CTC CTG CTA TGG GTG CTG CTG CTC TGG GTT CCA 48 
Met Glu Ser Asp Thr Leu Leu Leu Trp Val Leu Leu Leu Trp Val Pro 
-20 -15 -10 -5 

GGT TCC ACA GGT GAC ATT GTG TTG ATC CAA TCT CCA GCT TCT TTG GCT 96 
Gly Ser Thr Gly Asp lie Val Leu He Gin Ser Pro Ala Ser Leu Ala 

-1 5 10 

GTG TCT CTA GGG CAG AGG GCC ACC ATA TCC TGC AGA GCC AGT GAA AGT 144 
Val Ser Leu Gly Gin Arg Ala Thr lie Ser Cys Arg Ala Ser Glu Ser 

15 20 25 

GTT GAT AGT TAT GGC AAT AGT TTT ATG CAC TGG TAC CAG CAG AAA CCA 192 
Val Asp Ser Tyr Gly Asn Ser Phe Met His Trp Tyr Gin Gin Lys Pro 

30 35 40 

GGA CAG CCA CCC AAA CTC CTC ATC TAT CGT GCA TCC AAC CTA GAA TCT 240 
Gly Gin Pro Pro Lys Leu Leu He Tyr Arg Ala Ser Asn Leu Glu Ser 
45 50 55 60 

GGG ATC CCT GCC AGG TTC AGT GGC AGT GGG TCT AGG ACA GAC TTC ACC 288 
Gly He Pro Ala Arg Phe Ser Gly Ser Gly Ser Arg Thr Asp Phe Thr 
65 70 75 
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CTC ACC ATT AAT CCT GTG GAG GCT GAT GAT GTT GCA ACC TAT TAC TGT 336 
Leu Thr He Asn Pro Val Glu Ala Asp Asp Val Ala Thr Tyr Tyr Cys 

80 85 90 

CAG CAA AGT AAT GAG GAT CCT CCC ACG TTC GGT GCT GGG ACC AAG CTG 384 
Gin Gin Ser Asn Glu Asp Pro Pro Thr Phe Gly Ala Gly Thr Lys Leu 

95 100 105 

GAG CTG AAA 393 
Glu Leu Lys 
110 

ie^!l©#-^ : 29 
ffiZWMZ : 417 

imomm : cdna 

MM 

?u — y: P 64-h2 
Wfflt. J 1..57 sig peptide 
58.. 417 mat peptide 

mm 

ATG GGA TGG AGC GGG GTC TTT ATC TTC CTC CTG TCA GTA ACT GCA GGT 48 
Met Gly Trp Ser Gly Val Phe He Phe Leu Leu Ser Val Thr Ala Gly 
-15 -10 -5 
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GTC CAC TCC CAG GTT CAA TTG CAG CAG TCT GGA GCT GAG TTG ATG AAG 96 
Val His Ser Gin Val Gin Leu Gin Gin Ser Gly Ala Glu Leu Met Lys 

-1 5 10 

CCT GGG GCC TCA GTG AAG ATC TCC TGC AAG GCT ACT GGC TAC ACA TTC 144 
Pro Gly Ala Ser Val Lys He Ser Cys Lys Ala Thr Gly Tyr Thr Phe 

15 20 25 

AGT AGT TAT TGG ATA GTG TGG ATA AAG CAG AGG CCT GGA CAT GGC CTT 192 
Ser Ser Tyr Trp He Val Trp He Lys Gin Arg Pro Gly His Gly Leu 
30 35 40 45 

GAG TGG ATT GGA GAG ATT TTA CCT GGA ACC GGT AGT ACT AAC TAC AAT 240 
Glu Trp He Gly Glu He Leu Pro Gly Thr Gly Ser Thr Asn Tyr Asn 

50 55 60 

GAG AAA TTC AAG GGC AAG GCC ACA TTC ACT GCA GAT ACA TCT TCC AAC 288 
Glu Lys Phe Lys Gly Lys Ala Thr Phe Thr Ala Asp Thr Ser Ser Asn 

65 70 75 

ACA GCC TAC ATG CAA CTC AGC AGC CTG ACA TCT GAG GAC TCT GCC GTC 336 
Thr Ala Tyr Met Gin Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Val 

80 85 90 

TAT TAC TGT GCA AGT CTA GAC AGC TCG GGC TAC TAT GCT ATG GAC TAT 384 
Tyr Tyr Cys Ala Ser Leu Asp Ser Ser Gly Tyr Tyr Ala Met Asp Tyr 

95 100 105 

TGG GGT CAA GGA ACC TCA GTC ACC GTC TCC TCA 417 
Trp Gly Gin Gly Thr Ser Val Thr Val Ser Ser 
110 115 120 

WWW% : 30 
E#]©^$ : 381 



WO 92/19759 



PCT/JP92/00544 



127 



mwmm cdna 
mm 

mrnvmrn 

#n — y-. P 146-k3 
#M : 1..60 sig peptide 
61.. 381 mat peptide 

ATG GTG TCC ACA CCT CAG TTC CTT GGT CTC CTG TTG ATC TGT TTT CAA 48 
Met Val Ser Thr Pro Gin Phe Leu Gly Leu Leu Leu He Cys Phe Gin 
-20 -15 -10 -5 

GGT ACC AGA TGT GAT ATC CAG ATG ACA CAG ACT ACA TCC TCC CTG TCT 96 
Gly Thr Arg Cys Asp He Gin Met Thr Gin Thr Thr Ser Ser Leu Ser 

-1 5 10 

GCC TCT CTG GGA GAC AGA GTC ACC ATC AGT TGC AGG GCA AGT CAG GAC 144 
Ala Ser Leu Gly Asp Arg Val Thr He Ser Cys Arg Ala Ser Gin Asp 

15 20 25 

ATT AGT AAT TAT TTA AAC TGG TAT CAA CAG AAA CCA GAT GGA ACT GTT 192 
He Ser Asn Tyr Leu Asn Trp Tyr Gin Gin Lys Pro Asp Gly Thr Val 

30 35 40 

AAA CTC CTG ATC TAC TAT ACA TCA AGA TTA CAC TCA GGA GTC CCA TCA 240 
Lys Leu Leu He Tyr Tyr Thr Ser Arg Leu His Ser Gly Val Pro Ser 
45 50 55 60 
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AGG TTC AGT GGC AGT GGG 
Arg Phe Ser Gly Ser Gly 
65 

AAC CTG GAG CAA GAA GAT 
Asn Leu Glu Gin Glu Asp 
80 

ACG CCT CCG TGG ACG TTC 
Thr Pro Pro Trp Thr Phe 
95 

: 31 

ie?!l©^$ = 402 
ge^J©SH : cDNA 

mm 

#n—V. pl46-hl 
#tt : 1..51 sig peptide 
52.. 402 mat peptide 

ATG GAG CTG GAT CTT TAT CTT ATT CTG TCA GTA ACT TCA GGT GTC TAC 
Met Glu Leu Asp Leu Tyr Leu He Leu Ser Val Thr Ser Gly Val Tyr 
-15 -10 -5 



TCT GGA ACA GAT TAT TCT CTC ACC ATT AGC 288 

Ser Gly Thr Asp Tyr Ser Leu Thr He Ser 

70 75 

ATT GCC AGT TAC TTT TGC CAA CAG GGT TAT 336 

He Ala Ser Tyr Phe Cys Gin Gin Gly Tyr 

85 90 

GGT GGA GGC ACC AAG TTG GAA ATC AAA 381 

Gly Gly Gly Thr Lys Leu Glu He Lys 
100 105 
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TCA CAG GTT CAG CTC CAG CAG TCT GGG GCT GAG CTG GCA AGA CCT GGG 96 
Ser Gin Val Gin Leu Gin Gin Ser Gly Ala Glu Leu Ala Arg Pro Gly 
-1 5 10 15 

GCT TCA GTG AAG TTG TCC TGC AAG GCT TCT GGC TAC ACC TTT ACT AAC 144 
Ala Ser Val Lys Leu Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Asn 

20 25 30 

TAC TGG GTG CAG TGG GTA AAA CAG AGG CCT GGA CAG GGT CTG GAA TGG 192 
Tyr Trp Val Gin Trp Val Lys Gin Arg Pro Gly Gin Gly Leu Glu Trp 

35 40 45 

ATT GGG TCT ATT TAT CCT GGA GAT GGT GAT ACT AGG AAC ACT CAG AAG 240 
He Gly Ser He Tyr Pro Gly Asp Gly Asp Thr Arg Asn Thr Gin Lys 

50 55 60 

TTC AAG GGC AAG GCC ACA TTG ACT GCA GAT AAA TCC TCC ATC ACA GCC 288 
Phe Lys Gly Lys Ala Thr Leu Thr Ala Asp Lys Ser Ser He Thr Ala 

65 70 75 

TAC ATG CAA CTC ACC AGC TTG GCA TCT GAG GAC TCT GCG GTC TAT TAC 336 
Tyr Met Gin Leu Thr Ser Leu Ala Ser Glu Asp Ser Ala Val Tyr Tyr 
80 85 90 95 

TGT GCA AGA TCG ACT GGT AAC CAC TTT GAC TAC TGG GGC CAA GGC ACC 384 
Cys Ala Arg Ser Thr Gly Asn His Phe Asp Tyr Trp Gly Gin Gly Thr 

100 105 110 

ACT CTC ACA GTC TCC TCA 402 
Thr Leu Thr Val Ser Ser 
115 
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ie^IJ#^ : 32 
S2?!l©^$ : 35 

wmom : mm 

ACAAAGCTTC CACCATGGAG TCAGACACAC TCCTG 



BflHH- : 33 
1SM<Z>^£ : 36 

m®%t : -*« 

ffi?fl08£:-£jfcDNA 

GGCTAAGCTT CCACCATGGG ATGGAGCGGG ATCTTT 



: 34 

@2M©^$ : 35 

mom : -*« 

CTTGGATCCA CTCACGTTTT ATTTCCAGCT TGGTC 



35 
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ie?II#^ : 35 
ie?!l©^$ : 36 

EH 

CTTGGATCCA CTCACCTGCA GAGACAGTTA CCAGAG 36 

@2?!l#-5f : 36 
i5£!)<D:l£ : 35 

E#|0«:£j&DNA 
EM 

CTTGGATCCA CTCACGATTT ATTTCCAGCT TGGTC 35 

EH** : 37 
Se^!)©^$ : 35 

mnom : m 

CTTGGATCCA CTCACGTTTT ATTTCCAGCT TGGTC 35 
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: 38 

ffi#j®g$ : 36 
IS^!I©S^:^DNA 

ACAAAGCTTC CACCATGGTG TCCTCAGCTC AGTTCC 36 

S2^i#-f : 39 
ie^J©^$ : 39 

kotos : tttt 

ft <Z>tt : -MM 

TGTTAGATCT ACTCACCTGA GGAGACAGTG ACTGAGGTT 39 
: 40 

15^110^$ : 36 
Eft®M : 

B^O«i:^JSDNA 

GTCTAAGCTT CCACCATGAG AGTGCTGATT CTTTTG 36 
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: 41 

Emomts : 17 

mwm : mm 
mm : -*« 

ie^J©a^:^DNA 
Eft 

TACGCAAACC GCCTCTC 17 



BB?0## : 42 
S2?!l©^$ : 18 

e?ii<z>£ : mm 



GAGTGCACCA TATGCGGT 18 
: 43 

IS^!J0^$ : 55 

@e?fl®^ : mm 

IB?!! 

ACCGTGTCTG GCTACACCTT CACCAGCGAT CATGCCTGGA GCTGGGTGAG ACAGC 55 
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@g?lj#-f : 44 
gg^IJ©g$ : 63 

w#wm : mm 

■®ft • -** 

TGAGTGGATT GGATACATTA GTTATAGTGG AATCACAACC TATAATCCAT 50 
CTCTCAAATC CAG 63 



EB»* : 45 
I2^J©^$ : 54 

TATTATTGTG CAAGATCCCT AGCTCGGACT ACGGCTATGG ACTACTGGGG TCAA 54 



IE?!l#-5§- : 46 
ie?!l0^$ : 27 
|£?l]0l! : f« 

■Oft : -*« 

mm 

GTGACAATGC TGAGAGACAC CAGCAAG 
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EBBTt : 47 
EfflO&Z : 24 



E£!0«h£«DNA 

eh 

GGTGTCCACT CCGATGTCCA ACTG 24 



IH?!l#-f : 48 
ie^!l©^$ : 27 

mom - -*« 

K?l©Wh^ftDNA 

eh 

GGTCTTGAGT GGATGGGATA CATTAGT 27 

f&m* : 49 
IBM©^$ : 29 

E^J®ffl^:^DNA 

E?9 

GTGTCTGGCT ACTCAATTAC CAGCATCAT 29 
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Eft** : 50 
iSFtfOjicF : 48 

TGTAGAGCCA GCCAGGACAT CAGCAGTTAC CTGAACTGGT ACCAGCAG 48 

mm* : si 

i£^lj0^$ : 42 
: -** 

ATCTACTACA CCTCCAGACT GCACTCTGGT GTGCCAAGCA GA 42 

fi£!I#* : 52 
i2?!l©^$ : 50 

ACCTACTACT GCCAACAGGG TAACACGCTT CCATACACGT TCGGCCAAGG 50 
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: 53 

WW&Z : 27 

imam i 

mom : -** 

AGCGGTACCG ACTACACCTT CACCATC 27 

iS^!i#-t : 54 
iS?!l©^$ : 706 

mm 

#U — y : pUC-RVh-PMlf 
fflk: t ML-6R{21*frSS^b h{kPM-lSifr0HS[VfS«^-^a V(f) 

7 -19 — 1 : leader 

T$Jm 1-30: FBI 
7 $-7^ 31-36 : CDR1 
7S/^ 37-50 :FR2 
7 S J M 51-66 : CDR2 
T%;W 67-98 : FR3 
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TSSm 99-108:CDR3 

T$/M 109-119:FR4 

*9V**Y 1-6 Hind III SMS 

%9\s**Y 54-135 intron 

%9VHr^-Y 258—348 intron/aberrant splicing 

JtZl/Jr^ Y 505—706 intron 

UHr3- Y 701-706 Bam HI 8M£ 

AAGCTTC ATG GGA TGG AGC TGT ATC ATC CTC TTC TTG GTA GCA ACA GCT 49 
Met Gly Trp Ser Cys He He Leu Phe Leu Val Ala Thr Ala 
-15 -10 
ACA G GTAAGGGGCT CACAGTAGCA GGCTTGAGGT CTGGACATAT ATATGGGTGA 103 
Thr 
-5 

CAATGACATC CACTTTGCCT TTCTCTCCAC AG GT GTC CAC TCC CAG GTC CAA 155 

Gly Val His Ser Gin Val Gin 
1 

CTG CAG GAG AGC GGT CCA GGT CTT GTG AGA CCT AGC CAG ACC CTG AGC 203 
Leu Gin Glu Ser Gly Pro Gly Leu Val Arg Pro Ser Gin Thr Leu Ser 

5 10 15 

CTG ACC TGC ACC GTG TCT GGC TAC TCA ATT ACC AGC GAT CAT GCC TGG 251 
Leu Thr Cys Thr Val Ser Gly Tyr Ser He Thr Ser Asp His Ala Trp 
20 25 30 35 

AGC TGG GTG AGA CAG CCA CCT GGA CGA GGT CTT GAG TGG ATT GGA TAC 299 
Ser Trp Val Arg Gin Pro Pro Gly Arg Gly Leu Glu Trp He Gly Tyr 
40 45 50 
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ATT AGT TAT AGT GGA ATC ACA ACC TAT AAT CCA TCT CTC AAA TCC AGA 347 
He Ser Tyr Ser Gly He Thr Thr Tyr Asn Pro Ser Leu Lys Ser Arg 

55 60 65 

GTG ACA ATG CTG AGA GAC ACC AGC AAG AAC CAG TTC AGC CTG AGA CTC 395 
Val Thr Met Leu Arg Asp Thr Ser Lys Asn Gin Phe Ser Leu Arg Leu 

70 75 80 

AGC AGC GTG ACA GCC GCC GAC ACC GCG GTT TAT TAT TGT GCA AGA TCC 443 
Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr Cys Ala Arg Ser 

85 90 95 

CTA GCT CGG ACT ACG GCT ATG GAC TAC TGG GGT CAA GGC AGC CTC GTC 491 
Leu Ala Arg Thr Thr Ala Met Asp Tyr Trp Gly Gin Gly Ser Leu Val 
100 105 110 115 

ACA GTC TCC TCA G GTGAGTCCTT ACAACCTCTC TCTTCTATTC AGCTTAAATA 544 
Thr Val Ser Ser 

GATTTTACTG CATTTGTTGG GGGGGAAATG TGTGTATCTG AATTTCAGGT CATGAAGGAC 604 
TAGGGACACC TTGGGAGTCA GAAAGGGTCA TTGGGAGCCC GGGCTGATGC AGACAGACAT 664 
CCTCAGCTCC CAGACTTCAT GGCCAGAGAT TTATAGGGAT CC 706 

: 55 

E^J©^$ : 506 

mom : -« 

r *' a is- : jggtt 
Effl<Dffl& : £$DNA 

mm 
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fu — y. pUC-RVl-PMla 
Wm : t HL-6RC*W*Btrafc h^-lffi*©L«V»»rr-s;a y(a) 

T $ 7^ -19—1 : leader 

T $ / & 1 -23 : FR1 

T^y^ 24-34 :CDR1 

T$Sm 35-49 :FR2 

7^7i 50-56 :CDR2 

T$SM 57-88 :FR3 

7^1 89-97 :CDR3 

T$Sm 98-117:FR4 

%9\s1r*Y 1-6 : Hind III gjtfi 

%9Ult*Y 54-135: intron 

^ifVit&Y 268-376: intron/aberrant splicing 

% $ UJr?- K 469—506: intron 

%yvjt=5-Y 501-506: Barn HI mtL 

mm 

AAGCTTC ATG GGA TGG AGC TGT ATC ATC CTC TTC TTG GTA GCA ACA GCT 49 
Met Gly Trp Ser Cys He He Leu Phe Leu Val Ala Thr Ala 
-15 -10 
ACA G GTAAGGGGCT CACAGTAGCA GGCTTGAGGT CTGGACATAT ATATGGGTGA 103 

Thr 

-5 

CAATGACATC CACTTTGCCT TTCTCTCCAC AG GT GTC CAC TCC GAC ATC CAG 155 

Gly Val His Ser Asp He Gin 
1 
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ATG ACC CAG AGC CCA AGC AGC CTG AGC GCC AGC GTG GGT GAC AGA GTG 203 
Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser Val Gly Asp Arg Val 

5 10 15 

ACC ATC ACC TGT AGA GCC AGC CAG GAC ATC AGC AGT TAC CTG AAT TGG 251 
Thr lie Thr Cys Arg Ala Ser Gin Asp He Ser Ser Tyr Leu Asn Trp 
20 25 30 35 

TAC CAG CAG AAG CCA GGT AAG GCT CCA AAG CTG CTG ATC TAC TAC ACC 299 
Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys Leu Leu He Tyr Tyr Thr 

40 45 50 

TCC AGA CTG CAC TCT GGT GTG CCA AGC AGA TTC AGC GGT AGC GGT AGC 347 
Ser Arg Leu His Ser Gly Val Pro Ser Arg Phe Ser Gly Ser Gly Ser 

55 60 65 

GGT ACC GAC TTC ACC TTC ACC ATC AGC AGC CTC CAG CCA GAG GAC ATC 395 
Gly Thr Asp Phe Thr Phe Thr He Ser Ser Leu Gin Pro Glu Asp He 

70 75 80 

GCT ACC TAC TAC TGC CAA CAG GGT AAC ACG CTT CCA TAC ACG TTC GGC 443 
Ala Thr Tyr Tyr Cys Gin Gin Gly Asn Thr Leu Pro Tyr Thr Phe Gly 

85 90 95 

CAA GGG ACC AAG GTG GAA ATC AAA C GTGAGTAGAA TTTAAACTTT 488 
Gin Gly Thr Lys Val Glu He Lys 
100 105 

GCTTCCTCAG TTGGATCC 506 

mmm : 56 

m&iO-BiZ : 438 
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mmcomm : ^dna 



#u — Vi pUC-RVh-PMlf-4 
#&: K HL-6RC*W«lHltl«t hfcPM-lffi#rf>H«V«*/*-i?9 V(f) 

K"f SitfcM&oT. intron#$^£*lfc&0 o 
T ^ /S -19- -1 : leader 
T^y^ 1-30: FBI 
T^y^ 31-36 :CDR1 
T^y^ 37-50 :FR2 
51-66 :CDR2 
7$yM 67-98 : FR3 
7$;M 99-108:CDR3 
7$;M 109-119:FR4 
^VVOc^ K 1 - 6 : Hind III %\% 
XZUXZ-Y 432-438: Bam HI 

mm 

AAGCTTCCAC C ATG GGA TGG AGC TGT ATC ATC CTC TTC TTG GTA GCA ACA 50 
Met Gly Trp Ser Cys He He Leu Phe Leu Val Ala Thr 
-15 -10 
GCT ACA GGT GTC CAC TCC CAG GTC CAA CTG CAG GAG AGC GGT CCA GGT 98 
Ala Thr Gly Val His Ser Gin Val Gin Leu Gin Glu Ser Gly Pro Gly 
-5 1 5 10 



8f fc & m m 
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CTT GTG AGA CCT AGC CAG ACC CTG AGC CTG ACC TGC ACC GTG TCT GGC 146 
Leu Val Arg Pro Ser Gin Thr Leu Ser Leu Thr Cys Thr Val Ser Gly 

15 20 25 

TAC TCA ATT ACC AGC GAT CAT GCC TGG AGC TGG GTT CGC CAG CCA CCT 194 
Tyr Ser He Thr Ser Asp His Ala Trp Ser Trp Val Arg Gin Pro Pro 

30 35 40 

GGA CGA GGT CTT GAG TGG ATT GGA TAC ATT AGT TAT AGT GGA ATC ACA 242 
Gly Arg Gly Leu Glu Trp He Gly Tyr He Ser Tyr Ser Gly He Thr 

45 50 55 

ACC TAT AAT CCA TCT CTC AAA TCC AGA GTG ACA ATG CTG AGA GAC ACC 290 
Thr Tyr Asn Pro Ser Leu Lys Ser Arg Val Thr Met Leu Arg Asp Thr 

60 65 70 

AGC AAG AAC CAG TTC AGC CTG AGA CTC AGC AGC GTG ACA GCC GCC GAC 338 
Ser Lys Asn Gin Phe Ser Leu Arg Leu Ser Ser Val Thr Ala Ala Asp 
75 80 85 90 

ACC GCG GTT TAT TAT TGT GCA AGA TCC CTA GCT CGG ACT ACG GCT ATG 386 
Thr Ala Val Tyr Tyr Cys Ala Arg Ser Leu Ala Arg Thr Thr Ala Met 

95 100 105 

GAC TAC TGG GGT CAA GGC AGC CTC GTC ACA GTC TCC TCA G GTGAGTGGAT 436 
Asp Tyr Trp Gly Gin Gly Ser Leu Val Thr Val Ser Ser 

110 115 
CC 438 

: 57 

mWMZ : 402 

%m®m : mm. 
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mm 

?u — V: pUC-RVl-PMla 
#»: t HL-6R£*frr5ifliJ&k MfcPM-ljftfc® UK V«*/*-$? a V(a) 

&l?*^*3— K-rSjffe^T'fe^T. intron3M&£$*Lfc*>©. 
7 -19- -1: leader 

T$y& 1-23: FBI 
T$/M 24-34 :CDR1 
T$;M 35-49 :FE2 
7 $ J m 50-56 : CDR2 
T$Jm 57-88 :FR3 
T$;m. 89-97 :CDR3 
75/1 98-107:FR4 

V** K 1 - 6 : Hind III %\% 
KZVit+y 397-402: Bam HI 

AAGCTTCCAC C ATG GGA TGG AGC TGT ATC ATC CTC TTC TTG GTA GCA ACA 50 
Met Gly Trp Ser Cys He He Leu Phe Leu Val Ala Thr 
-15 -10 
GCT ACA GGT GTC CAC TCC GAC ATC CAG ATG ACC CAG AGC CCA AGC AGC 98 
Ala Thr Gly Val His Ser Asp He Gin Met Thr Gin Ser Pro Ser Ser 
-5 1 5 10 



& % % m 
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CTG AGC GCC AGC GTG GGT GAC AGA GTG ACC ATC ACC TGT AGA GCC AGC 146 
Leu Ser Ala Ser Val Gly Asp Arg Val Thr He Thr Cys Arg Ala Ser 

15 20 25 

CAG GAC ATC AGC AGT TAC CTG AAT TGG TAC CAG CAG AAG CCA GGA AAG 194 
Gin Asp He Ser Ser Tyr Leu Asn Trp Tyr Gin Gin Lys Pro Gly Lys 

30 35 40 

GCT CCA AAG CTG CTG ATC TAC TAC ACC TCC AGA CTG CAC TCT GGT GTG 242 
Ala Pro Lys Leu Leu He Tyr Tyr Thr Ser Arg Leu His Ser Gly Val 

45 50 55 

CCA AGC AGA TTC AGC GGT AGC GGT AGC GGT ACC GAC TTC ACC TTC ACC 290 
Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Phe Thr 

60 65 70 

ATC AGC AGC CTC CAG CCA GAG GAC ATC GCT ACC TAC TAC TGC CAA CAG 338 
He Ser Ser Leu Gin Pro Glu Asp He Ala Thr Tyr Tyr Cys Gin Gin 
75 80 85 90 

GGT AAC ACG CTT CCA TAC ACG TTC GGC CAA GGG ACC AAG GTG GAA ATC 386 
Gly Asn Thr Leu Pro Tyr Thr Phe Gly Gin Gly Thr Lys Val Glu He 

95 100 105 

AAA C GTGAGTGGAT CC 402 
Lys 



B^IJ## : 58 
: 36 

mmm : mm 
mom. : -*« 

E8l©MB:£lEDNA 
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mm 

TAAGGATCCA CTCACCTGAG GAGACTGTGA CGAGGC 36 

mm* : 59 

SB?!I©^$ : 32 

mww. : wm 

ftOft : -*« 
S£l©«h£iftDNA 

ATCAAGCTTC CACCATGGGA TGGAGCTGTA TC 32 

mmm* : 60 

I2£lj©:l£ : 30 

mmcom : 

EW©«h£«DNA 

AATGGATCCA CTCACGTTTG ATTTCCACCT 30 
: 61 

mm<DM£ : 33 
ft®* : -*K 
ge?IJ©Sli : MDNA 
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mm 

CATGCCTGGA GCTGGGTTCG CCAGCCACCT GGA 33 



EH** : 62 
IS?IJ®^$ : 33 

mmom : mm 



mm 

TCCAGGTGGC TGGCGAACCC AGCTCCAGGC ATG 33 

mmm 63 
mmcom^ : 30 
mmcom : 

«<Z>& : -*« 

mmomm'-^mDNA 
mm 

CAGCAGAAGC CAGGAAAGGC TCCAAAGCTG 30 

m^m^ : 64 
E8I©£$ : 30 

mmom mm 
mo®. : -*m 

®(Ol«:^«DNA 
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CAGCTTTGGA GCCTTTCCTG GCTTCTGCTG 
: 65 

m$®MtS : 66 

mam. : -*ti 

ACCTGTAGAG CCAGCAAGAG TGTTAGTACA TCTGGCTATA GTTATATGCA 
CTGGTACCAG CAGAAG 

: 66 

ISM©^$ : 15 

GCTGGCTCTA CAGGT 

ie^IJ#-t : 67 
IE£!I©:1£ : 48 
BB&J©M : 8S8 
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mi 

AAGCTGCTGA TCTACCTTCC ATCCACCCTG GAATCTGGTG TGCCAAGC 48 
: 68 

Wffl<D&$ : 15 
Sffla>m : ttK 

■OR : -*« 
Eft 

GTAGATCAGC AGCTT 15 

E8l#t : 69 
ie^lJO^$ : 48 
E?9©M : 
ff Oft : 

BB^Joa^f :£g£DNA 
Eft 

GCTACCTACT ACTGCCAGCA CAGTAGGGAG ACCCCATACA CGTTCGGC 48 
Eft## : 70 

mmrnz : 15 

«(Z>0[ : -** 
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CTGGCAGTAG GTAGC 15 

Eft** : 71 

: 414 

mom : 

S^U©M : ^DNA 

— y : pUC-RVl- 1220a 

t HL-6HCjtW*lHII)«t hflU0H2-2(ffit#©L«[ViI«A-^a V 
(a)Rtf-e*l*3— K^f £iIfc?T*£>-?T. intronj&<l&£$*lfc*><2>o 
T -19- -1: leader 

T$/M 1-23: FBI 
T$;M 24-38 :CDR1 
T$;m 39-53 :FR2 
T$/|£ 54-60 :CDR2 
T$;& 61-92 :FR3 
T^JM 93-101:CDR3 
T$/M 102— 111:FB4 
% 2 F 1 - 6 : Hind III SMS 

5L2U*3- V 408-414: Bam HI &RL 
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mm 

AAGCTTCCAC C ATG GGA TGG AGC TGT ATC ATC CTC TTC TTG GTA GCA ACA 50 
Met Gly Trp Ser Cys lie He Leu Phe Leu Val Ala Thr 
-15 -10 
GCT ACA GGT GTC CAC TCC GAC ATC CAG ATG ACC CAG AGC CCA AGC AGC 98 
Ala Thr Gly Val His Ser Asp He Gin Met Thr Gin Ser Pro Ser Ser 
-5 -11 5 10 

CTG AGC GCC AGC GTG GGT GAC AGA GTG ACC ATC ACC TGT AGA GCC AGC 146 
Leu Ser Ala Ser Val Gly Asp Arg Val Thr He Thr Cys Arg Ala Ser 

15 20 25 

AAG AGT GTT AGT ACA TCT GGC TAT AGT TAT ATG CAC TGG TAC CAG CAG 194 
Lys Ser Val Ser Thr Ser Gly Tyr Ser Tyr Met His Trp Tyr Gin Gin 

30 35 40 

AAG CCA GGA AAG GCT CCA AAG CTG CTG ATC TAC CTT GCA TCC AAC CTG 242 
Lys Pro Gly Lys Ala Pro Lys Leu Leu He Tyr Leu Ala Ser Asn Leu 

45 50 55 

GAA TCT GGT GTG CCA AGC AGA TTC AGC GGT AGC GGT AGC GGT ACC GAC 290 
Glu Ser Gly Val Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp 

60 65 70 

TTC ACC TTC ACC ATC AGC AGC CTC CAG CCA GAG GAC ATC GCT ACC TAC 338 
Phe Thr Phe Thr He Ser Ser Leu Gin Pro Glu Asp He Ala Thr Tyr 
75 80 85 90 

TAC TGC CAG CAC AGT AGG GAG AAC CCA TAC ACG TTC GGC CAA GGG ACC 386 
Tyr Cys Gin His Ser Arg Glu Asn Pro Tyr Thr Phe Gly Gin Gly Thr 
95 100 105 
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AAG GTG GAA ATC AAA CGTGAGTGGA TCC 414 
Lys Val Glu lie Lys 
110 

BSW# : 72 
g2#}©^$ : 45 

GGTTATTCAT TCACTAGTTA TTACATACAC TGGGTTAGAC AGGCC 45 

mm* ' 73 

Se^lJ©^^ : 27 



AGTGAATGAA TAACCGCTAG CTTTACA 27 

igffltf : 74 
mWMZ : 69 

mom : -#e 
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mm 

GAGTGGGTGG GCTATATTGA TCCTTTCAAT GGTGGTACTA GCTATAATCA 50 
GAAGTTCAAG GGCAGGGTT 69 

mm^r : 75 
I^IJ©^$ : 15 

mmom : mm 
mm-.-*®. 

mm 

ATAGCCCACC CACTC 15 

mmm : 76 

8B£U©:S£ : 36 
@S?9©M : WiW 

mow : -** 
hfa->- : mm 
mmomm^mDNA 
mm 

GGGGGTAACC GCTTTGCTTA CTGGGGACAG GGTACC 36 

mmm : 77 

@B?l)©^$ : 36 

ib?u©^ : mm 
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mi 

AGCAAAGCGG TTACCCCCTC TGGCGCAGTA GTAGAC 
: 78 

B2M©5£ : 30 

IS^IJOaM :MDNA 
CAAGGTTACC ATGACCGTGG ACACCTCTAC 

mtm^ : 79 
@££!l©g$ : 30 

sworn : ®K 

ff Oft : -*« 

CACGGTCATG GTAACCTTGC CCTTGAACTT 

mm^ : so 

@E£!]©:1$ : 30 
&©ft : -*tf 
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GGGCTCGAAT GGATTGGCTA TATTGATCCT 30 



: 81 

ffi?U©£3 : 30 

mm<Dm : mm 
mm : -mm 
v # n i;- : mm 

mm 

AGGATCAATA TAGCCAATCC ATTCGAGCCC 30 

I2M#-t : 82 
12^0©^^ : 16 

%m®m : mm 
mm : 

GTAAAACGAG GCCAGT 16 



: 83 
: 17 

ie^ij©M mm 
mom : -** 
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AACAGCTATG ACCATGA 17 
: 84 

ie^!l©^$ : 433 
tt®ft : -MM. 

g^0&M 

n — y : pUC-RVh- 1220b 
t ML-6R^Mf§Hff^t h{fcflUK12-2(®t#:0HS[V®«^-2/*3 > 

7 -19—1: leader 

7*/^ 1-30: FBI 

7$JM 31-35 :CDR1 

T^y^ 36-49 :Ffi2 

7 $ J m 50-66 : CDR2 

7$;m. 67-98 :FR3 

7^ym 99-105:CDR3 

7$JM. 106-116:FR4 

X#ls*3~V 1-6 : Hind III %W 

•ZVVit^r 427-433: Bam HI 
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mm 

AAGCTTGCCG CCACC ATG GAC TGG ACC TGG CGC GTG TTT TGC CTG CTC GCC 51 
Met Asp Trp Thr Trp Arg Val Phe Cys Leu Leu Ala 
-15 -10 
GTG GCT CCT GGG GCC CAC AGC CAG GTG CAA CTA GTG CAG TCC GGC GCC 99 
Val Ala Pro Gly Ala His Ser Gin Val Gin Leu Val Gin Ser Gly Ala 

-5 -11 5 

GAA GTG AAG AAA CCC GGT GCT TCC GTG AAA GTC AGC TGT AAA GCT AGC 147 
Glu Val Lys Lys Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser 
10 15 20 25 

GGT TAT TCA TTC ACT AGT TAT TAC ATA CAC TGG GTT AGA CAG GCC CCA 195 
Gly Tyr Ser Phe Thr Ser Tyr Tyr He His Trp Val Arg Gin Ala Pro 

30 35 40 

GGC CAA GGG CTC GAG TGG GTG GGC TAT ATT GAT CCT TTC AAT GGT GGT 243 
Gly Gin Gly Leu Glu Trp Val Gly Tyr He Asp Pro Phe Asn Gly Gly, 

45 50 55 

ACT AGC TAT AAT CAG AAG TTC AAG GGC AAG GTT ACC ATG ACC GTG GAC 291 
Thr Ser Tyr Asn Gin Lys Phe Lys Gly Lys Val Thr Met Thr Val Asp 

60 65 70 

ACC TCT ACA AAC ACC GCC TAC ATG GAA CTG TCC AGC CTG CGC TCC GAG 339 
Thr Ser Thr Asn Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu 

75 80 85 

GAC ACT GCA GTC TAC TAC TGC GCC AGA GGG GGT AAC CGC TTT GCT TAC 387 
Asp Thr Ala Val Tyr Tyr Cys Ala Arg Gly Gly Asn Arg Phe Ala Tyr 
90 95 100 105 
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TGG GGA CAG GGT ACC CTT GTC ACC GTC AGT TCA GGTGAGTGGA TCC 433 
Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser 
110 115 

mm^r : 85 
SS?!l©^$ : 433 

mmwm - ^dna 

fa — y: pUC-RVh-1220d 

(A)"Bt& J t*l%X— K-rSit^T'feoT. intron;»£$*lfc&©o 
T S/It -19— -1: leader 
T^Jm. 1-30: FBI 
31-35 :CDR1 
7*;W 36-49 :FB2 
7$yl 50-66 :CDR2 
TSJffi. 67-98 : FR3 
7$;m 99-105:CDR3 
7$/M 106-116:FR4 
%9U**Y 1-6 : Hind III a© 
V** K 427-433: Bam HI WSL 



m fc % m 86 
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£31 

AAGCTTGCCG CCACC ATG GAC TGG ACC TGG CGC GTG TTT TGC CTG CTC GCC 51 
Met Asp Trp Thr Trp Arg Val Phe Cys Leu Leu Ala 
-15 -10 
GTG GCT CCT GGG GCC CAC AGC CAG GTG CAA CTA GTG CAG TCC GGC GCC 99 
Val Ala Pro Gly Ala His Ser Gin Val Gin Leu Val Gin Ser Gly Ala 

-5 -1 1 5 

GAA GTG AAG AAA CCC GGT GCT TCC GTG AAA GTC AGC TGT AAA GCT AGC 147 
Glu Val Lys Lys Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser 
10 15 20 25 

GGT TAT TCA TTC ACT AGT TAT TAC ATA CAC TGG GTT AGA CAG GCC CCA 195 
Gly Tyr Ser Phe Thr Ser Tyr Tyr He His Trp Val Arg Gin Ala Pro 

30 35 40 

GGC CAA GGG CTC GAA TGG ATT GGC TAT ATT GAT CCT TTC AAT GGT GGT 243 
Gly Gin Gly Leu Glu Trp He Gly Tyr He Asp Pro Phe Asn Gly Gly 

45 50 55 

ACT AGC TAT AAT CAG AAG TTC AAG GGC AAG GTT ACC ATG ACC GTG GAC 291 
Thr Ser Tyr Asn Gin Lys Phe Lys Gly Lys Val Thr Met Thr Val Asp 

60 65 70 

ACC TCT ACA AAC ACC GCC TAC ATG GAA CTG TCC AGC CTG CGC TCC GAG 339 
Thr Ser Thr Asn Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu 

75 80 85 

GAC ACT GCA GTC TAC TAC TGC GCC AGA GGG GGT AAC CGC TTT GCT TAC 387 
Asp Thr Ala Val Tyr Tyr Cys Ala Arg Gly Gly Asn Arg Phe Ala Tyr 
90 95 100 105 
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TGG GGA CAG GGT ACC CTT GTC ACC GTC AGT TCA GGTGAGTGGA TCC 
Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser 
110 115 

mmm^r : 86 
: 90 

mom - -*n 
mi 

GATAAGCTTG CCGCCACCAT GGACTGGACC TGGAGGGTCT TCTTCTTGCT 
GGCTGTAGCT CCAGGTGCTC ACTCCCAGGT GCAGCTTGTG 

mm^r : 87 
@e?lj0^$ : 90 

CACTCCCAGG TGCAGCTTGT GCAGTCTGGA GCTGAGGTGA AGAAGCCTGG 
GGCCTCAGTG AAGGTTTCCT GCAAGGCTTC TGGATACTCA 

: 88 

@2?!l©^$ : 90 
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mom : -*n 

TGCAAGGCTT CTGGATACTC ATTCACTAGT TATTACATAC ACTGGGTGCG 50 
CCAGGCCCCC GGACAAAGGC TTGAGTGGAT GGGATATATT 90 

ie?U#-S§- : 89 
mm®M£ : 90 

mmm : mk 

h # ti : UUft 

mm 

CTTGAGTGGA TGGGATATAT TGACCCTTTC AATGGTGGTA CTAGCTATAA 50 
TCAGAAGTTC AAGGGCAGAG TCACCATTAC CGTAGACACA 90 

EWI : 90 
nm<DM£ : 90 

mom • 

EftOWh&flRDNA 

GTCACCATTA CCGTAGACAC ATCCGCGAGC ACAGCCTACA TGGAGCTGAG 50 
CAGCCTGAGA TCTGAAGACA CGGCTGTGTA TTACTGTGCG 90 
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mm^ : 91 

nmom mm 
mom : -*« 

ACGGCTGTGT ATTACTGTGC GAGAGGGGGT AACCGCTTTG CTTACTGGGG 50 
CCAGGGAACC CTGGTCACCG TCTCCTCAGG TGAGTGGATC CGAC 94 

E8»f- : 92 
1S^!I©S$ : 15 
I2?!I©M : Ml 

mom • -*m 

GATAAGCTTG CCGCC 15 

e?i«- : 93 

E8I©5$ : 15 

mom : -*« 

|^1J©@S:^DNA 

mm 

GTCGGATCCA CTCAC 15 
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@e?IJ#-f : 94 
IS^IJ0^$ : 433 

mmom : mm 
mm : -mm. 



^ n-y : pUC-RVh -sle 1220Ha 

b HL-6Rt3W^mi^b sleAUK12-20fji^© Hll Vffl*^<- ^ 3 V 

7$yg£ -19--l:leader 

T^y^ 1 -30 : FR1 

7$;W. 31-35 : CDR1 

7^7^ 36-49 :FR2 

7$;m 50-66 :CDR2 

7^1 67-98 :FR3 

7^;i 99-105:CDR3 

T$;$ 109-116:FR4 

X? V** K 1 - 6 : Hind III » 

5?^ 1/^-^ K 427-433: Bam HI 

AAGCTTGCCG CCACC ATG GAC TGG ACC TGG AGG GTC TTC TTC TTG CTG GCT 51 
Met Asp Trp Thr Trp Arg Val Phe Phe Leu Leu Ala 
-15 -10 



$r tz & m m 
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GTA GCT CCA GGT GCT CAC TCC CAG GTG CAG CTT GTG CAG TCT GGA GCT 99 
Val Ala Pro Gly Ala His Ser Gin Val Gin Leu Val Gin Ser Gly Ala 

-5 -11 5 

GAG GTG AAG AAG CCT GGG GCC TCA GTG AAG GTT TCC TGC AAG GCT TCT 147 
Glu Val Lys Lys Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser 
10 15 20 f 25 

GGA TAC TCA TTC ACT AGT TAT TAC ATA CAC TGG GTG CGC CAG GCC CCC 195 
Gly Tyr Ser Phe Thr Ser Tyr Tyr lie His Trp Val Arg Gin Ala Pro 

30 35 40 

GGA CAA AGG CTT GAG TGG ATG GGA TAT ATT GAC CCT TTC AAT GGT GGT 243 
Gly Gin Arg Leu Glu Trp Met Gly Tyr He Asp Pro Phe Asn Gly Gly 

45 50 55 

ACT AGC TAT AAT CAG AAG TTC AAG GGC AGA GTC ACC ATT ACC GTA GAC 291 
Thr Ser Tyr Asn Gin Lys Phe Lys Gly Arg Val Thr He Thr Val Asp 

60 65 70 

ACA TCC GCG AGC ACA GCC TAC ATG GAG CTG AGC AGT CTG AGA TCT GAA 339 
Thr Ser Ala Ser Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu 

75 80 85 

GAC ACG GCT GTG TAT TAC TGT GCG AGA GGG GGT AAC CGC TTT GCT TAC 387 
Asp Thr Ala Val Tyr Tyr Cys Ala Arg Gly Gly Asn Arg Phe Ala Tyr 
90 95 100 105 

TGG GGC CAG GGA ACC CTG GTC ACC GTC TCC TCA GGTGAGTGGA TCC 433 
Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser 
110 115 

mm^r : 95 
iS#J©M$ : 27 
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mnom : ®m 
mom : 

AGGCTTGAGT GGATTGGATA TATTGAC j 27 

IS^J#-t : 96 
ie^flO^$ : 27 

E59©S : mi 

mom : -*a 

^B©aHB:-&JKDNA 

em 

AAGTTCAAGG GCAAGGTCAC CATTACC 27 
: 97 

@e?!l©^$ : 30 

le^ijoM : mm 
mom : 

EJlO«»:^DNA 
IBM 

GGTGCTTCCG TGAAAGTCAG CTGTAAAGCT 30 

iS#l#-f : 98 
12^!)©^$ : 30 
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1. tMy^-M*y-6|?# (I L-6R) Cjlf 

v^x^ / {? u-tjumfc®? a mi (lid nsmmm 

( V**> o 

2. E?8#-*2 4, 2 6, 2 8 &tf 3 0 © ^ fftfr C * 3 

ti§7$; KE^^^r-r 1 Jwia®!© l si v»«. 

3. t b I L - 6 R tztj? & v t> x * y * a --y )vmfr<D 
-sk-|i (HID v«*. 

4 . E8l#-f 2 5, 2 7, 2 9 &tf 3 1 ©0"TtL^^^$ 
11^75 / ^E^J^^r^SIS^Jl 3 CiB»©H«Vii« 0 

5 . ( 1 ) fe h L (C«*),RtftHL- 
6 R IZMTZ -7 *> * * y 2 a -*;i/Jfi;#;© L IK VffiM%$^ 

( 2 ) k h H tg Cmm, tML-6R IZftt % * *> 

Xt; 2 D-f;^ftOHgva«^tX-Cfi« HII ; 

6. IffliB-** *L«V®«jfc<E8I#-t 2 4, 2 6, 2 8 R 
IB v ^ x HII V j®#j&<E?!I#-t 25, 27, 2 9 RCF3 10 

©*/ ^rn^c 

7. k h I L - 6 R IZftt & "7 ^ x * y ^ n --f ;i/fn;#;© 

L«V««©ffl»tt»i3Efi* (CDR) . 

8. SJItf 2 4, 2 6, 2 8 RO ! 3 0C^f*l^Ci$ 
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9. tUL-eRCMtS^nt^n-t^I*© 
HII V««0 CDR, 

1 0 . E^HM 2 5, 2 7, 2 9 1 ©^fftfrC* 

11. ( 1 ) k b L«Vfi*07 l/-A7-^f«(F RK 

(2) kML-eRCMtS^nt/^-t^ 
© LSI Vf|«ffl CDR. 

£#A,-e$£kFIL-6R C St * fit* © Sf&$ (res 
h a p e d ) fc f» LII V$I^o 

1 2. «fECDR*<BB5I*-t 2 4, 2 6, 2 8 

h Lff Vff $ 0 

14. I2C^^TRVi aXSRV L b iLTi$tl§ 

15. J5C*^TRV L iltl^^^^?^ KE?U 

16. ( 1 ) t. F Hlf V$f*i©F R. Rtf 
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(2) tML-6RC*}t^nt;^o-f;i/}|# 
OH II Vffi®<D C D R. 

£#/vT!)&& . t h I L-6 RC»t*aftfflS»jSb hH 
1 7 . 1512 C D R a<B2?IJ#-f 2 5, 2 7, 2 9 &tf 3 1 © 

1 8 . hS§2F RA<t bjft&N EWXSHA X Hft^t^v 
lf$$ 1 6 £G*®flftttb h HII V«*. 

19. $3CRV» a, RV„ b, RV„ c, RV„ d , 
RV„ e . X & R V „ f ittt$nS7$;iffi?i|^tt 

if5R3I 1 6 KgB»©g»Jfcb h H« V«*. 

20. t6K^lHRV H a, RV H b , RV„ c £ L < 
tiRV H d N X It $i 7 K: & It £ R V „ a, RV„ b, RV„ 

tS^If 1 7 C£8<DHfl|jftb h Hil Vff$ 0 

2 1. ( 1 ) b h LilCSf J$ N ttffC 

(2) b H $1 F R , R t>* b h I L-6RCitt«?n 
a -± fl/fftft© L«CDR*#yk-Cj£*L*VfB«U 
^^T|HML-6 R^ftl" £Sfi$b hffi#©L«. 

2 2 . HtrfB b h L il C pI J$ bh-IC ®$T* & *9 „ b 
MIFR^RE n:4f jftgB L il C D R ^@2#j#-f 2 
4, 2 6, 2 8 &tf 3 0 O^-rtLfrtZTKZ tl & T $ J WitlM 
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2 3. «BL*V««4<*2C*^TRVi a X tt R V L 
2 4. ljifiBLiVS«A<$5C*^TRVL tLXMt>^ 

7 \ ; mmmz^-r it^Ji 2 1 £fs®5©#fg/£ k f 

2 5. ( 1 ) k b HfiCffll £tf C 
( 2 ) b h H|F R. S.CTt h I L — 6 RCjlft«?!>X 
^ ct-f^pHi C D R£#A/TJ&3 HSVf«s 

F I L — 6 RCatSlMt h0t#0Hg[. 
2 6 . ft£ k hHUCli^b h « C H$ T' t> > H&I2 k 
h H H F R *< N E WX & H A X iZ WlM H II C D R 

ISM## 2 5, 2 7, 2 9 Rtf 3 1 © ^fftfrC^S 7 
* 7 SEJJ^f * 7 BE?tf<2>&lB4<& 9C*^Tf 

«$*l3iI*3T*&<£. sf 2 5 tlta^©StI^k hgfcftH 

flo 

2 7. KfEHfiVtSS*<I3{:RVK a, RV„ b, RV„ 

^25 izmmonmm^ vm^nm. 

2 8. HUf2 H II V mm 6 IZ & 3 R V „ a , R V „ b , 
RV H cH(tiRV„ dXlii^*tt^RV„ a, RV„ 

b, rv h cx«rv„ d t it^$ r $ j 

2 9. ( A ) (1) kH8C ®« % 



if fc 4 B 
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(2) b hLlIFR. & b h I L-6RC*ft4v!>x 

* / * u-t^#0L«CDR*t^*« L«V®*L 
$ # ^ T S L II ; 36 C 

(b) ( i ) t f h tic mm. ft&iz 

( 2 ) b h H«F R. &tf b h I L — 6 RCjlftSvn 

* / a-^ffiftOHlIC DR£#A,T'/Dc3 HJ5Vf«, 
£^A,TS&£ HII ; 

3 0 . irlB L II C D R ^SBM#-t 2 4 , 2 6, 2 8 &^*3 

£9 0ttH*<3! 9 izfemts ; HII c D R j&*E?fl 

#? 2 5, 2 7, 2 9^0:3 10^f|l^Ci$n§7 W 

ft 3 M 9 T? & 9 ; b h L II F R R E I K4*L ; MIB b f> 
HIIF R^NEWXttH AXC4*L, mllflb h Lff Cfill 
fcfcb h r ~ I C ; ^LTmflBb h H«Cft«fcfcb 

3 1. H9IBLII Vfi^l2 Kfe^TR V L aXliRVi 

bitti^^sy^ be?!*** 5. stsre 2 9 c§e» 

3 2. H9l2LlIV$IJi^a5 C*^tR V L i L T * $ ft 
y »E^*^f«. If 3c 31 2 9 CK»©S8l&b h ^ 

3 3. UeHavS«A<l3i:RV H a, RV„ b, RV„ 
c, R V „ d, RV„ e, X!iRV„ f iLTi$il57^ 
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3 4. ftf f 2 H 1$ V ff 3j& It 6 IZ&lf & R V h a, RV H b, 
RV„ cH(ttRVM dXtt$7CJ&tf«R V H a, RV„ 
b, RV„ cH(ttRV, diLTiS*l«7USS?J 
$tt5s it;fc£2 9 K&«0g»flib Mft# e 

3 5. t F I L-6RCMt«?^^t^^a-t^tlfr 
0 L II Vtg3££n - Kt«DNA. 

3 6. ML|VM*»B5lft 2 4, 2 6, 2 8 &0 ! 3 

0 0^f*ifrCi$ii57 $ y KE^^^-T*. »3c£3 5 
£13150 D N A o 

3 7. t h I L - 6 R ilMt§ v $ * * ^ * n — **'St# 
OHgV««^3- FtlDNA. 

3 8. Sfl2HgVS«*<E?!ltf 2 5, 2 7, 2 9 3 

1 ©^tti^cs^ t s y KE^^ff ff3t J l 3 7 

3 9. b F I L - 6 R IZftt & t) X * J V n 
0L|ViiOCDR$3- KtlDNA, 

4 0 . Htlffi C D R^@£M#-t 24, 26, 2 8 Rtf 3 0 0 

KS^S9 K13E«$*l«»««3 9 Cg«0CDR*3- K 
tSDNA. 

41. tHL-6RCjiftlvn?;^n-t;i/ift; 
0 H II V pfJi OCDR^a-rtSDNA. 

4 2. U8BCDR*<fiJltt 2 5, 2 7, 2 9 &tf 3 1 © 
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mw&m 9 iz&^xmmtstLZ. m&m 4 icsbhocdr 

4 3. ( 1 ) t b LB V®«© F R x RCJf 
( 2 ) tHL-6 RCStSv^xty if 
© L fiVffiiSiZ) CDR, 

£#A,T$45. t h I L - 6 R IZttt ZIKftonffim t h L 
II V«**3 - Kt«DNA. 

4 4 . MB C D R ^*iS^J#-t 2 4, 2 6, 2 8 Rtf 30© 

^fn^ci$ti5?^ ^ y K£^l© 

isa^n 9 izmmztiz. m&m * 3 izmmouffi&t \- l 

8V««*3- KtJDNA. 

4 5. HffSfi F R^R E I gff$£ 4 3 CgB«© 

Slit h L«V0«£3- KtlDNA, 

4 6 . IfflIB L « V ®# 2 C *? W" 45 R V L aXttRV L 
b£LT^$ft£7S / MB?!! £f 3*45. it^ 4 3 C§2» 
0 D N A e 

4 7. irtfi L II V ® Ji 5 IZ $3 if 45 R V L tLX^^ti 

«tw mmmz^t <s % at ^ig 4 3 ce»© d n a 6 

4 8. I2?!l#^y 5 7 *i 45 # if V* * KEBI£ ft S 

fit if! 4 3 CgB»0DN A. 

4 9. ( 1 ) t h HiVfiO F R. RCK 

(2) t h I L - 6 R iZ ft ? 45 ~? £ X * y ^ n - * ;i/f/t # 
© H® V®«© C D R N 

£#A,-£J&45. t h I L - 6 Rti^-r45fitfls©|ffi|jRfc h H 
« V0«£a - FT 45 D N A. 
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5 0 . BifIB C D R ^ieM#-f- 2 5, 27, 2 9 fttf 3 1 0 

II V 3-FtiDNA. 

5 1. HLff2F R^NEWXttH AXCilt^ Sf3R£ 4 
9 C hH«Vf**3-Kt*DNA. 

5 2. H|Y«8i<I3CRVH a, RV„ b, RV„ c, 
RV„ d , RV„ e, XiiRV„ f t L T ^ $ ft S T $ J Wt 

5 3. IrSBHS V0«*<& 6 R V„ a, RV„ b, 

RV„ cH(liRV H dXtt$7C^tf«RVH a, RV„ 
b, RV„ cHOiRV, diLTS$n5TWSE5!l 

5 4 . @S^IJ#-t 5 6 ft£ X # v** Kse^j^w-r & s 

fi^Jg 4 9 D N A „ 

5 5. ( 1 ) b h L*C®8 ; t&'C 
(2) b hFR. & k h I L-6RCMt«v*Xt; 
^ n-^/i^ft© CDR^t^■e|« LiVfi ; 

£#A,T'$3 k F I L - 6 R jft#0S»Ji5 k h L 

K-T* D N A e 

5 6. «HBL«ViI**<E8I##5 7 Ci^^^ l/tf 
KE^J^^-T SSSF^« 5 5 CgBSB© DNA, 
5 7. ( 1 ) k h HffCtftt ; Mtf C 
(2) k |> F Rs & k h I L-6Ri:Mti-7-)x^; 



if fw m ft 
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£#a,-?$3 t h i l-6 RKiw-rsinifrosfli^t h h 
5 8. mmnmv mmmztm^ 5 6 testis* * 

* KSe^J^^-T ^ItmJI 5 7 ^|B«5© D N A o 

5 9 . tf^JI 35, 37, 39, 41, 43, 49, 55 

j; 

6 0 . If mm 35, 37, 39, 41, 43, 49, 55 
&tf 5 7©^f t ftfrl^£tB®©DNA££A,T$£'<^ 

6 1. ( 1 ) t h LH Cft® i &tf 

( 2 ) t H L-6R IZft-f & ^ n -± jufiifa 

£^A,T*J&&. bHL-6RC«t«lS*©*^7L«* 
3-FtSDNA, 

6 2. ( 1 ) t h HII cmm ; 

(2) b h I L - 6 R IZft t & -? V X * S f n - j- )P Ijl ft 

oh ii v$m 

£ # A, T $ & . t h I L-6 R IZftt &mi¥<D* / 7Hg 
*3-rt*DNA, 

6 3. k F I L-6RCWt**^7i#©SSJiTffc- 

6 2 ^I21{© D NA^^T'^fS^^-trcfc*) 
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6 4. t h i l - 6 Rfctttznm&t bmfr<Dmmjj& 

6 5 . @5?!]#-S5- 85, 8 6 Xtt 9 4 ir^-f * ^ KE 

6 6 . l5#I#-*§-7 1 * l"*^ KE?fl*W*"*- it 

3 CSS8©DNA, 
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, because they are dependent claims and are not drafted in accordance with the second and third 



VlQ OBSERVATIONS WHERE UNITY OF INVENTION IS LACKING 2 



This 



International Searching Authority found multiple inventions in this international application as follows: 



1 f-| As all required additional search fees were timely paid by the applicant, this international search report covers all searchable 

claims of the international application. 

2 n As only some of the required additional search fees were timely paid by the applicant, this international search report covers only 

those claims of the international application for which fees were paid, specifically claims: 

3 I"! No required additional search fees were timely paid by the applicant. Consequently, this international search report is restricted to 

the invention first mentioned in the claims: it is covered by claim numbers: 

4.ri As all searchable claims could be searched without effort justifying an additional fee, the International Searching Authority did not 

invite payment of any additional fee. 
Remark on Protest 

{-] The additionaf search fees were accompanied by applicant's protest 

□ No protest accompanied the payment of additional search fees. 
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